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WE DON'T PLAY GAMES 




X-I2 + 



A SERIOUS COMPUTER 
IN A DESKTOP PACKAGE 



Multiprocessor Technology - Combination of 8,16 and 32 bit types 
1.0 Megabyte Memory- Insures no limitation on programs 
"Winchester" Disk System - Fast response, large storage capacity 
UniFlex Operating System - The standard of comparison 
Hardware Floating Point - Unmatched speed in a small system 
Up to Three Terminals - Instant expansion 

■Trademark ot Technical Systems Consultants 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 

219 W. RHAPSODY 

SAN ANTONIO. TEXAS 78216 (512) 344 0241 







Get 
the 
most 

out 

of 

BASI 



The OFFICIAL BASIC09 TOUR 
GUIDE is skillfully written in a friend- 
ly and easy-to-read style. Just 
perfect for those new to computers 
andtoBASIC09. It's also a valuable 
reference book for programmers, 
engineers, students and hobbyists, 
providing an in-depth look at 
BASIC09 plus an overview of the 
OS-9 operating system. Compre- 
hensive reference sections on 
BASIC09 and OS-9 commands are 
also included. 

The book "maps" out your route 
through the Mercedes of Basics . . . 
BASIC09 and puts you in the driv- 
er's seat in no time. Fasten your 
seatbelt, sit back and enjoy the ride 
to perfecting your programming 
skills. 



o«k|BAS/C®I 
__ Tour Guide 
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MICROWARE . . . 

The OFFICIAL BASIC09 TOUR 
GUIDE comes from the people who 
wrote BASIC09. As the leader in 
6809 system software, we at 
MICROWARE care about our users 
and want to help you get the most 
from our products. 

It's Easy to Order. 

Phone orders are accepted from 
MasterCard or VISA cardholders or 
for COD shipment. You can also 
order by mail using the coupon 
below. Quantity discounts are 
available to educational organiza- 
tions and dealers. For further infor- 
mation contact Microware. 



Spcaulbls in sjttfrw sofhvart for 68-family microproassors unci l L >77, 
OS-9 and BASIC09 are trademarks ol Microware and Motorola 



Microware Systems Corporation 
1866 NW. II4th Street 
Oes Moines, Iowa S0322 
Telephone 515/224-1929 
Telex 9IO-520-2S35 



Please send . 



. copies of the 



BaslcOB Tour Guide book at S 18 95 
each. Add $2.00 tor UPS shipping in 
the U.S. or $5 00 for overseas air mall 
per book. Iowa residents add 4% 
sales tax. 

Name 



Address 

City- 



State 



JIP- 



Q I have enclosed a check 
LJ Charge to my bank card; 
MasterCard D VISA 

Card Number . 

Expi ration 



□ 



'68' Micro Journal 




Portions of the text for 66 MICRO JOURNAL was prepared 
using the following furnished hard/software. 

0O#VTER S-HARDM ARE 

Southwest Technical Products 

219 W. Rhapsody 

San Antonio, Texas 78216 

S09-5/8 DMF dlsk-CDSl-82!2W-Sprlnt 3 Printer 

GIMIX Inc. 

1337 West 37th Place 

Chicago, IL 60609 

Super Malnf rame-0S9-FLEX-Assorted Hardware 

EDtTGRS-Wm PROCESSORS 

Technical Systems Consultants, Inc. 
111 Providence Road 
Chapel Mill, NC 27514 
F L EX - E d I tor -Proces sor 

Great Plains Computer Company, Inc. 

P0 Box 916 

Idaho Falls, ID 83401 

STYLO-Mall Merge 



Don Will lams Sr. 
Larry E. Wi I I iarns 
Ton r . Will lams 
Robert (Bob> Nay 



Editorial Staff 

Pub! Isher 
Executive Editor 
Production Edltor 
Color Editor 



Administrative Staff 



Off ice Manager 
Subscriptions 
Sh Ipplng/Rec. 
Accounting 

Contributing EdHors 



Mary Robertson 
Penny Wl I Hams 
Michael Westfal I 
Chrl stl ne Kocher 



Ron Anderson 
Norm Conmo 
Peter Dibble 
Dr. Theo Elbert 
William E. Fisher 
Dr. E.M. Pass 

Special Technical Projects 

Clay Abrams K6AEP 
Tom Hunt 

CONTENTS 

Vol .VI, Issue VI I July'84 

Rumors and Such 8 OMW 

FLEX USER Notes 8 Anderson 

0S9 USER Notes 11 Dibble 

C USER Notes 14 Pass 

68000 User Notes 16 Luc I do 

WIndrush IEEE-488 Review.... 18 McDanlel 

VDIsk Review 20 Pass 

Disassembler 21 Stock 

Reading Non-Flex Disks 31 Fraser 

Bit Bucket 42 

Metalab Review 43 Nunn 

ELEKTRA Motherboard Review.. 44 Sims 

Correct Ions 48 

Help 48 

Classifieds 49 



MICRO 



JOURNN. 



Send Ail Correspondence To: 

Computer Publishing Canter 
66 MICRO JOURNAL 

5900 Cassandra Smith 

PO Box 849 

Hlxson, TN 37343 

615 842-4600 

Copyrighted 1984 by 

Coaputer Publishing lac. (CPI) 

68' Micro Journal is published 12 times a year by 

Computer Publishing Inc. Second Class Postage 

Paid ISSN 0194-5025 at Hlxson. Tenn. and 

additional entries. Postmaster: send Form 3579 to 

68' Micro Journal, PO Box 849, Hixson. Tennessee. 

SUBSCRIPTION RATES 

USA 

1-Year S24.50 2-Years i42.50 3-Years $64.50 

FOREIGN 

See Page 60 

Iteas Submitted for Publication 

Articles submitted for publication should be 
accompanied by the authors full noae. address, date and 
telephone nuaber. It Is preferred that articles be 
submitted on either 5 or 8 inch diskette in TSC Editor 
format or STYLO format. All diskettes will be returned. 

The following TSC Text Processor commands ONLY should 
be used (due to our proportional processor): .sf> space, 
• pp paragraph, .fl fill and .nf no fill. Also please do 
not format within the text with multiple spaces. The 
rest we will enter at time of editing. 

STYLO commands are all acceptable except the ,pg page 
command, we print edited text files In contlnous text. 

All articles submitted on diskettes should be In TSC 
FLEX" format, either FLEX2 6800, or FLEX9 6809 any ver- 
sion. 

If articles are submitted on paper they should be on 
white 8X11 bond or better grade paper. No hand written 
articles (hand, wrl tten or drawn art accepted). All 
paper submitted articles will be photo reproduced. 
This requires that they be typed or produced with a 
dark ribbon (no blue), single spaced and type font no 
smaller than 'elite' or 12 pitch. Typed text should be 
approximately 7 inches wide (will be reduced to column 
width of 3 1/2 inches). Please use a dark ribbon! 

All letters to the editor should also comply with the 
above and bear a signature. Letters of 'gripes' as well 
as 'praise' are solicited. We attempt to publish all 
letters to the editor verbatim, however, we reserve the 
right to reject any submission for lack of 'good taste'. 
We reserve the right to define what constitutes 'good 
taste'. 

Advertising: Commercial advertisers please contact the 
68 Micro Journal advertising department for current 
rate sheet and requirements. 

Classified: All classified must be non-commercial. 
Maximum 20 wo»tls per classified ad. Those consisting of 
more than 20 words should be figured at ,35 cents per 
word. 20 words or less 17.50 minimum, one time, paid in 
advance. No classified ads accepted by telephone. 
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GIMIX STATE OF THE ART 6809 SYSTEMS FOR THE SERIOUS USER. 




GIMIX has 19MB or high performance 
47MB Winchester Drive Systems and/or 
Floppy Disk Drive Systems. 



For the ultimate in performance, the Unique GMX 6809 CPUHI 
using either OS-9-GMXH1 or UruFLEX GMXIH (available shortly), 
gives protection to the system and other users from crashes 
caused by defective user programs, e.g. During program 
development, a programmer who crashes goes back to the 
shell or the debugger, while the other users are not even 
aware anything occurred. 



The intelligent senal I/O processor boards signifi 
cantly reduce system overhead by handling rou- 
tine I/O func- 






tions, there- 
by freeing up 
the host CPU for 
running user 
programs. This 
speeds up system per- 
formance and allows 
multiple terminals to be 
used at 19. 2K baud. 



8ASIC-09 are) OS-9 are tradarrarto of Utttman Systems Corp. and MOTOROLA, Inc 
R£X and UnfLEX are traflemarte offeefinScil Systems Consultants, Inc 
GIMIX. GHOST. GMX, CLASSY CHASSIS, art SWteTUIte Ol GIMIX. Inc 




Gimix 



inc. 




For the user who appreciates the need for a 
bus structured system using STATIC RAM 
and powered by a ferro resonant constant 
voltage transformer. 

GIMIX has single user systems that can run 
both FLEX and OS-9 or Multi user systems for 
use with UniFLEX or OS-9. 

GIMIX versions of OS9 and UniFLEX in- 
clude maintenance and support by Micro- 
ware (90 days) and TSC (1 year). Mainte- 
nance and support after this period 
are available al extra 
cost. 

(NOTE: this support and 
maintenance is only 
for use with approved 
GIMIX hardware) 



GIMIX 6609 systems 
/ support live piedominant 
/ operating systems 

OS-9 GMX III, 

OS-9 GMX II, 

UniFLEX, 

OS-9 GMX I, 

FLEX 

and a wide variety ot languages 
and development software 

Whatever your application software 
development, instrumentation, process 
controL educational, scientific or business, 
whether you need single or multi-user 
W capabilities. GIMIX has hardware and the 

/ operating systems to get the job done 

reliably 

Please phone or write if you need further information 



1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 • (312) 927-5510 • TWX 910-221-4055 
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Microware presents 4 new 
OS-9 software packages. 



T 



LEVEL II 

PRINT SPOOLING SYSTEM 



This versatile package gives your OS-9 Level Two System a 
complete print spooling management capability for time- 
sharing applications. Features of the spooling system are: 

• Handles up to seven independent spooling devices and 
queues with "print on first available device" feature. 

■ Prints laige block header pages between listings with date, 
time, user name and job name 

• Multiple listing copy option 

• Complete forms change capability for each job and device. 

• Prints formatted or unformatted listings. 

• Status command displays print queues and status. 

• User can kill or change priority of queued jobs. 
Available only for OS-9 Level Two Systems. 
Suggested List Price: 5150.00 Manual Only: 5/5.00 
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RMA RELOCATABLE 
MACRO ASSEMBLER 



At last — a full feature relocatable macro assembler and 
linkage editor for OS-9. RMA permits sections of assembly 
language programs to be independently assembled to 
"rekxa table object files". The linkage editor takes any number 
of program sections and/or library sections and combines 
them into a single executable OS-9 memory module. Global 
data (including indexed and direct addressing modes) and 
program references are automatically resolved in the pro- 
cess. The macro facility permits commonly used statement 
sequences to be defined, then used within the program with 
appropriate parameter substitution. RMA also supports con- 
ditional assembly and library source files. 
Suggested Ust Price: 5200.00 Manual Only: 520.00 



programs: Most can be used as "filters" using OS-9 pipeline 

facilities. Included are: 

— unformatted directory listing with "wild card" matching 

Compress — does character compression on text files. 

Expand — restores a "compressed" file to the original state. 

Split — breaks a file into smaller files. 

Space — indents lines with optional spacing between lines. 

Code — decodes any key on a keyboard to hex. 

Qsort — quick soil for small files, directories, etc, 

Pr — versatile (oimatted tile printing utility. 

Tr — transliterates text pattern to substitution pattern. 

Grep — searches file for a pattern and prints matching lines. 

Xmode — same "tmode" except changes are made to the 

device descriptor. 

Count — counts words, lines, or characters within a text file. 

Suggested Ust Price 585.00 
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ENTERTAINMENT 
PACK I 



A collection of games and other interesting programs that 

are not only entertaining but seive as good instructional 

examples of Basic09 programming techniques. All programs 

include complete Basic09 source files and can be easily edited 

to ivn on standard alphanumeric or graphics terminals. 

Blkfak — A Vegas-rules blackjack game. 

Clk — graphical display of a wall clock on your terminal. 

Dogs — Greyhound racing with simulated graphics, 

Eliza — Basic09 version of the famous artificial intelligence 

simulation of natural language dialogue with a psychiatrist. 

Haiku — Program that creates original "haiku" prose. 

Ouest — a mini-Adventure" game. 

Bats — find your way out of a computer-generated maze — 

from a rat's point of view. 

Towers — a graphical display of the solution to the "Tower 

of Hanoi" puzzle 

Suggested Ust Price: 585.00 
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OS-9 FILE HANDLER 
TOOLBOX 



Introducing a special toolbox for OS-9 users who do a lot 
of file manipulation! A collection of 12 useful OS-9 command 



MICROWAR6. 

Microware Systems Corporation 

P.O. Box 4865 • Oes Moines. IA 50304 
515-279-8844 • Telex 910-520-2535 
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FLEX™ USER NOTES 

THE 6800-6809 BOOK 



By: Ronald W. Anderson 

As published in 68 MICRO JOURNAL' 



The publishers of 68 MICRO JOURNAL are proud to announce the publication of Ron Anderson's FLEX USER NOTES, in 
book form. This popular monthly column has been a regular feature in 68 MICRO JOURNAL SINCE 1979. It has earned the 
respect of thousands of 68 MICRO JOURNAL readers over the years. In fact, Ron's column has been described as the 
Bible' for 68XX users, by some of the world's leading microprocessor professionals. Now all his columns are being 
published, in whole, as the most needed and popular 68XX book available. Over the years Ron's column has been one of 
the most popular in 68 MICRO JOURNAL. And of course 68 MICRO JOURNAL is the most popular 68XX magazine 
published. 

As a SPECIAL BONUS all the source listing in the book will be available on disk for the low price of: FLEX " format only — 5" 
$1 2 95 — 8" $1 6.95 plus $2.50 shipping and handling, if ordered with the book. I f ordered separately the price of the disks 
will be: 5" $17.95 — 8" $19.95 plus $2 50 shipping and handling 

Listed below are a few of the TEXT files included in the book and on diskette. 

All TEXT files in the book are on the disks. 



LOGOC1 

MEMOVE.C1 

DUMP.C1 

SUBTEST.C1 

TERMEMC2 

M.C2 

PRINT C3 

MODEM.C2 

SCIPKG.C1 

U.C4 

PRINT.C4 

SET.C5 

SETBAS1.C5 



File load program to offset memory — ASM PIC 
Memory move program — ASM PIC 
Printer dump program — uses LOGO — ASM PIC 
Simulation of 6800 code to 6809, show differences — ASM 
Modem input to disk (or other port input to disk) — ASM 
Output a file to modem (or another port) — ASM 
Parallel (enhanced) printer driver — ASM 
TTL output to CRT and modem (or other port) — ASM 
Scientific math routines — PASCAL 
Mini-monitor, disk resident, many useful functions — ASM 
Parallel printer driver, without PFLAG — ASM 
Set printer modes — ASM 
Set printer modes — A-BASIC 
(And many more) 



lor early delivery 



"Over 30 TEXT files included in ASM (assembler) — PASCAL — PIC (position independent code) TSC BASIC-C, etc. 

NOTE: .C1..C2. etc. Chapter 1, Chapter 2, etc. 

This will be a limited run and we cannot guarantee that supplies will last long. Order 

Foreign Orders Add $4.50 S/H 
Softcover — Large Format 

Book only: $7.95 + $2.50 S/H 

With disk: 5" $20.90 + $2.50 S/H 

With disk: 8" $22.90 + $2.50 S/H 

See your local S50 dealer bookstore or order direct from 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 

(615)842-4601 

"FLEX is a trademark of Technical Systems Consultants 
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$4 325 

FOR A WORLD-CLASS 
SS-50 COMPUTER 

Smoke Signal's VAR/68 1 " gives you: 



• Fabled Chieftain performance that led the 
pack in tough Benchmark surveys 

• Integrated, easy-to-use software that covers 
your complete business needs 




• Proven reliability backed by our exclusive 
Endurance-Certification Program 

• Extremely good looks and unsurpassed 
operator comfort 



(2) Our Advance-Replacement program Is yours for 
a low fixed charge. (3) You get instant diagnostic 
service by telephone. It's free. (4) Normal repairs 
are handled with super speed (5) Software and 
hardware support are part of doing business with 
Smoke Signal. 

TOTAL INTEGRATED SOFTWARE 
GIVES YOUR BUSINESS SOLUTIONS 
INSTEAD OF PROBLEMS 

Powerful business application programs are ingeni- 
ously interlinked to give even untrained operators a 
quick, smooth upper hand The VAR/68 is a joy for 
first-time users, and an unprecedented productivity 
tool for anyone who wants new dimensions of control 
over critical business matters. 

This screen tells part of the story: 



$4,325: A PRICE CALCULATED TO GET YOU 

HOOKED ON THIS BLOCKBUSTER SS-50 

That price buys you a VAR/68 computer with multi- 
user, multi-tasking capabilities, and an economically 
designed terminal. You get 128K RAM — expandable 
to imb Eight serial ports, up to 16 if desired. Two 
parallel ports— and more are available. Plus a long 
list of other impressive capabilities. 

Smoke Signal's experience allows us to offer OS-9 and 
other UNIX-like, and multi-user operating systems 

The styling is completely new— fashioned for the 
utmost in operator comfort. And it's remarkably 
compact. VAR/68 is a combination of great perfor- 
mance and good looks demanded by the office of 
today. 

VAR/68 IS TOUGH. BUT SMOKE SIGNAL 
GIVES YOU EXTRA PROTECTION 

(1) Your new computer is Endurance-Certified before 
delivery. That's an exclusive quality-assurance process 
thai guarantees perfect operations from day one. 




GET A BIG DISCOUNT ON YOUR 
INITIAL ORDER 

Most re-sellers can save up to 42 percent — even on 
small orders. Smoke Signal's price schedule is a 
powerful profit-maker for dealers of almost every 
description 

CALL SMOKE SIGNAL OR WRITE FOR 
MORE INFORMATION ON THE VAR/68 
COMPUTER FAMILY 








rJr'f] * Products and Support for VARs 

31336 Via Colinas • Westlake Village, CA 91362-3984 • (818) 889-9340 
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THE 68000 FROM SMOKE SIGNAL! 



ADD 68000 AND UNIX™ 
TO YOUR EXISTING SS-50 
COMPUTER AT PRICES 
50% TO 75% OFF LIST 

THANK YOU 

Seven years ago. Smoke Signal was founded lo sell slale-of the- 
arl computer producls. by mail, lo individual professional pro- 
grammers and haidwareenglneeis. Al lhal lime, mosl big 
companies did nol believe in the power or future of micro- 
computers tor serious computing applications Only atler you, 
the individual computer user, proved Ihe viability ot Ihe micro- 
computer was Smoke Signal able to sell systems for business 
uses. However, as we progressed lo become Ihe leader In SS-50 
systems, we had lo add Ihe sales and technical support services 
demanded by these business customers — and our prices lor 
complete systems reflected Iheseadded costs. 

With Ihe introduction of our 66000 producls. we wanted lo find a 
way to say lhanks lo you, our original customers. Ihe individual 
computer users, and sllll otfer complete sales and technical 
support lo ourbuslnesscuslomers for complete systems We 
think this offer accomplishes both ot these goals We are offer- 
ing you achotceol upgrade kits thai will bring any SS-50 
computer up lo Ihe electrical equivalent of our complete 66000 
computer systems al prices lar below complete system prices 
In tact, the prices ottered are 50% or more off our normally low 
prices for Ihe components contained in Ihe upgrade kits 

This special oiler is limited loone upgrade kll per customer and 
Is our way of saying lhanks lo those of you who had confidence 
In us Irorn Ihe beginning 



THE UPGRADES 



S500.00 



The following upgrade kits were designed so lhal any SS SO 
system can be upgraded lo 68000/UNIX 

SWTP UPGRADE $2,800.00 

Contains: LMBIASS 50C Motherboard. DCB-4A floppy con. 
• roller. PSA.I Winchesler/Tape DMA Interface. SCB 66K 
6BO00 CPU, SER-2 dual serial board, 5Mb Winchester and 
controller, power supply, all cables, and REGULUS 

GIMIX UPGRADE $2,500.00 

Contains: Same as SW rp Upgrade except allows you to use 
yourGIMtx motherboard, serial boardandWincheslerpower 
supply 

Users of standard SMOKE SIGNAL systems may choose one ot 

Ihe lollowlng upgrade Mis. 

ForSSB floppy based systems: 

SS-FD UPGRADE $2,100.00 

Contains: SCB-66K 68006 CPU. PSA-1 Winchester/Tape DMA 
interlace, 5Mb Winchester and controller, power supply, all 
cables, and REGULUS 

For SSB Winchester based systems: 

SS-HD UPGRADE 

Contains: SCB -68K 68008 CPU and REGULUS 

COMPLETE SYSTEMS 

SMOKE SIGNAL is alsomaklng available complete VARIS8K' 
systems al dramatic discounts This offer Is only available 
through SMOKE SIGNALdealers Contact SMOKE SIGNAL 
directly lor Information abou I how lo order a complete VAR/68K 
system 

RULES OF THE OFFER 

1) Limit, one upgrade system per customer, 

2) Prices valid through December 31. 1984 

3) Orders must be accompanied by lull payment In the lorm ot 
Individual check or credit card authorization 

4) Support will only be provided tor systems containing Ihe 
lollowlng SMOKE SIGNAL boards: SCB-66K. DCB-4A. PSA-1, 
and a motherboard such as Ihe 1MB 1 A with extended 
addressing and main terminal I/Oat FF7E8. 

5) While we feel lhal mosl static RAM boards will work with 
these upgrades, we only guaranty compatibility with systems 
containing SMOKE SIGNAL sialic or dynamic RAM 

VAR(88K i> a trader**!* ot Smoke Signal 



„TM 




PRODUCTS 

The heart ot all these upgrade klls is SMOKE SIGNAL'S new 
SCB-66K 6 MHz 66006 CPU Board. This standard <SV>" X 9") 
board will replace aSCB 69CPU Board in any SMOKE SIGNAL 
computer with current revision boards. This board contains a 
real-lime clock with battery backup 2 EPROM slots for up lo 
64K byles of storage, a MACSBUG' type monitor along with an 
aulo booi loader and a mnemonic disassembler, plus many more 
lealures. 

All upgrades also come standard with REGULUS™. a UNIX like 
operating system which is totally compatible with UNIX. REG- 
ULUS supports real-lime tasks, shared memory, record locking 
and contains a shell similar lo Ihe Berkeley C shelf. Along with 
Ihe operating system, you gel C, an editor, assembler, linking 
loader, Interactive debuggerand a word processor. 
SMOKE SIGNAL Is also Including in many ol Ihe klls I he DCB-4A 
double density t loppy controller which can handle up lo four 5" 
and four 8" floppies and contains iKof bufler RAM tor fast disk 
transfers: the PS A I Winchester/Tape DMA Interface board 
which has laps for SASI and Priam disk interfaces as well as a 
lap for 90 Ips tape streamers which are supported underbolh 
REGULUS and OS9™: either a M-256-X or M 512 X dynamic RAM 
board with over I wo years of Held proven rellabl Illy: and the LMB- 
I A heavy duly motherboard with gold plated connectors, 
extended addressing and onboard baud rale generator with ten 
selectable baud rales. 

SOFTWARE 

Software and Software Support is available only from Smoke 
Signal dea lers. Spread Sheet, Word-Processing. Relational 
Database. C, Basic and Cobol are all available now. Additional 
system's software is becoming available every day because ol 
Ihe UNIX compatibility 

SMOKE SIGNAL dealers are also ottering Mlcroware's 
OS9(68X™ lo purchasers of these upgrade klls. SMOKE SIGNAL 
will offer other Microwaie 68000 producls as Ihey become 
available 



SUPPORT 



REOULUSiiarapiftrall'WM-'iM ol Ale von Con? . UMiXit* njn.it larM 
ti«MmMot8«irute<alGn«t.0S*ana'O$oj a Mn tiadxnj'lii ol 
Mlcrowere: MACSBUG la a trademark of Motorola Inc 



Even al these "lower than PC" prices, we're nol going lo leave 
you with "PC" type support We've arranged with oneol our very 
technically qualified dealers lo provide you with add-on software 
and technical support. In addition lo answering your questions 
on how lo convert your system lo Ihe 68000. he has a group of his 
customers who are themselves computer experts who are join- 
ing in a network lhal will help with even Ihe most technical 
questions. We hope you will contribute your Ideas lo Ihe network 
so lhal we all can benelll Irom new and Iresh thinking. Complete 
details ol Ihe support available are Included with Ihe upgrade 
systems. 

ORDER FORM 

Fill in your nam*, address and phone number below. Your order will be shipped 
UPS » pleas* do not use P O Box Cneck items being ordered on form. Add 
puces for all hems selected. CA residents must odd 6% for sales lax Total tn« 
amount tor your order and Chock payment method ba low . 



Name 

Address 

City. State. Zip _ 



Pnone 



Payment: Enclosed Check 

D VISA 

Mastercard 
Card # _ 

Exp Oele 

Signature 



SS-FD UPGRAOE »2i00 

SSHD UPGRADE 500 _ 
SWTP UPGRADE 2Joo _ 
GIMIX UPGRADE 2S00 _ 

. D M-2S6X RAM Mg 

M-S12.XRAM 948 

I SER-2 1(0 as 

20Mb HARD OlSK BOO 

(Ins) sad of 5MB) 

Sub Total 

CA residents add 8% 

Tolal _ 

SEND COMPLETED ORDER FORM TO: 

SMOKE SIGNAL 

31 3M Via Cotlnaa, Wmiwi Villas*. CA 
■13U.3M4 

<«1*)MM340 
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RUMORS & SUCH 



This month not much to rumor about. However, some 
Important Items to announce and some to ponder. 

First, In the next month or so we will have a regular 
68000 column. As the quality and actual avallablH ./ of 
68000 applications software becomes more available to 
the average end-user, we will expand our 68000 coverage. 

Our 68000 column author Is well known In the 6BXX 
community, not by name but by the software products he 
has brought us In the past. I know that you will want to 
follow this column. It seems that many of you will be 
Converting over to the 68000 In the foreseeable future. 

It will be as our usual practice: more gut level 
I nformatlon and less flowerly garbage. Of ALL the 
computer magazines, now or In the past, we - 68 MICRO 
JOURNAL - have published MORE useful code and ho»-+o 
Information than any, I mean ANYB We hove had to publish 
less corrections than ANY other!! We have had a larger 
renewal rate than ANY other!! And we will continue to do 
the same with the 68000. We have survived In the 
smallest computer communlly market for over 6 years. I 
have seen 7 magazines or Journals*?) fail In our 
marketplace. Yet we remain, stronger than ever - we 
delivered!! And that my dear readers Is the answer - 
deliver. I have watched hardware and software companies 
grow or go, over the past 8 or 9 years. For the most 
part It all boiled down to deliver and support. 

Now, understand this we WILL NOT - WILL NOT abandon 
the Standard S50 Bus and all of you who are not inclined 
to go 68000. We are expanding, not replacing. Fact Is 
I can cite you Instances of those who were wfth us once 
but followed the lure of greener grass, only to falter In 
the larger more competitive pasture. We know where we 
came from, and WHO got us where ire ere - YOU users and 
reader si I have not forgotten. 

Have recently, last week, returned from the annual 
Southwest Technical Products Corp dealer meeting. Will 
have some things to report to you about that but will 
have to wait as time constraints precluded Its Inclusion 
In this months Issue. 

Also we have received our LSI 68000 CPU board, 
actually two boards, and hope to hove someprelimlnerv 
Info as we bring this system up running CPM68K. It 
seems to be watt done and we have high-hopes for those 
68000 boards that fit the Standard 550 Bus. This one 
looks good. 

Also next month we hope to have some Insight to what 
went on at the Spring/Comdex. We have two reporters 
from our local staff There now and they report some 
exciting 68000 products. 

GIM1X AWARDED V 

We received a notification from the U.S. Dept. of 
Commerce, as follows: 

GIMIX Inc., has been selected to receive the President's 
"E" award for exports. In recognition of outstanding 
contributions to the Increase of U.S. trade abroad- 
Signed: 
s/Malcolm Baldrlge, Secretary of Commerce 



us. I have learned a lot by this experience, and not all 
confined to the C language! 

Around the first of the year she seemed to Improve 
and we all rejoiced. Her sudden passing came as a sad 
reminder that all of us are but a breath away from 
death. And our prayers hove gone out for Norm and the 
children. In these heart-burdened times. I know that all 
of you join me In saying. Thanks Nora, mey God give you 
and the children peace, understanding and strength In 
-these tlees." 

DMW 



Flex User Notes 

Ronak) w. Anderson 
J540Sturbridge Court 
Ann Arbor, Ml 48105 

Reader Response on Debate 

I've gotten very busy and the last column didn't 
get transmitted to Dan Farnsworth In time to have 
his further response here (If he has any). I would 
I Ike to quote another letter and comment on It, 
however. Just so you know that al I the letters I 've 
received are not In agreement with each other (or 
with me), I will present the following, received 
from Geoffrey A. Gass. Of course I have some 
comments to make In response. The letter follows: 

"The assemble/compile controversy In FLEX User 
Notes {'68' MJ April 1984) Is Just my meat. Allow 
me to pul I up a chair... 

"As It happens, I started out on 68xx machines 
much the same as you did, poking hex code from a 
home-made terminal Into my SWTPC 6800 for several 
years, even after Dan Meyer sent me a copy of Co-RES 
as an honorarium for a f u I I - featured LIFE I sent 
h Im. It took many months of debugging (some of the 
bugs went al I the way back to Motorola — see DDJ, 
May 1979) and adaptation to make the assembler 
usable, and It wasn't until January 1980 that I had 
the beast running under FLEX and capable of directly 
generating executable FLEX object-code files (MSI 
did a version that would save source to their disk, 
but put out object code only to tape ... !). At 
that point 1 had already hand-coded programs as 
large as ) 2K (8K resident with a 4K overlay), but 
could now rely on an assembler to handle the chore 
with a minimum of aggravation. 

(LIFE refers to "The Game of Life, an exercise In 
simulating bacteria culture colony growth according 
to a simple set of rules - - .RWA > 



Congratulatons. Bobby, Richard, Mike and all! 

We understand that the actual award will either be 
made by the Chicago District Office or at NCC later this 
year. Either way it is about time some of OUR folks 
received the credit due the quality of materials and 
services afforded by Standard S50 Bus suppliers. 



DMW 



Ellen W. Commo Dies 

Right after last months edition went down, I received 
word That Ellen Commo, wife of Norm Comno, had died, 
after a prolonged Illness. 

It was a srtOCk to myself, our family and employees. 
You see, we here at CPI knew for quite some -rime of 
Ellen's Illness. We marveled at her patience and 
understanding as Norm took time from the family to write 
the "C" User Notes column for us- As or Norm, well, I 
can never express my gratitude for his devotion to all of 



"From the very start, however, I had been writing 
programs In assembler format with symbolic 
references and Motorola Mnemonics. All the assembler 
did was take over the mechanical coding chore, 
calculate branches and pretty print the 
documentation. There was essentially no change In 
what programs could do or how they did It. 

"When It comes to high-level languages, though. 
It's an entirely different story. Although by the 
Turing criterion, ANSI BASIC Is no doubt capable of 
calculating PI to 100 decimal places. It's hardly 
worthwhile even to think about approaching the 
problem this way. (I once tried to get DEC'S FOCAL 
to compute the first 20 digits of PI on a PDP-8. 
After 20 minutes of grinding away. It had the first 
digit right!) No doubt your PL/9 with Its 32 bit 
"REAL" numbers could be made to compute the 
compounded dally Interest on a savings account of 
J37.215.65 -- but certainly not by any 
straightforward use of Its built-in arithmetic 
functions. 
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"It Is rare that a programmer Is so Intimately 
aware of the Inner workings of a high-level language 
as to be certain of Its exact limitations under 
marginal conditions — such as knowing the variation 
I n execution times for various operations as a 
function of data values, or even what the result 
would be of trying to exit a loop early by setting 
the loop variable to its limit valje. 

"High-level languages all have their little 
Idiosyncrasies, awkwardnesses, limitations, and just 
plain bugs. To avoid these and optimize a program's 
"friendliness" with a user, smoothness and 
timeliness of execution, and accuracy and 
reliability to the degree demanded by the 
application, a programmer most often devise his own 
data types, establish his own primitive algorithms, 
and develop his own error-handling In a way that 
facl I Itates the proper continuation of the program, 
and does not bring It to a screeching halt with a 
silly "ERROR 207 in line 260" or a bomb-out. 

"As Jerry Pournelle discovered (Byte, April 1984, 
p 70), a newly-enhanced version of an old familiar 
compiler may have some former safety-nets deleted — 
and when you come to rely on them, wham I Broken 
back. 

"Because HLL's are often not well equipped to 
manipulate a variety of Interface devices, the 
programmer must add special segments and routines to 
handle them In machine code, to be cal led by the HLL 
program. The most outrageous example I know of Is 
the Commodore 64 machine, which runs under a 
Microsoft Kernel and BASIC having no extensions to 
perform the graphics and sound functions of the 
machine. The display and sound generators must be 
manipulated by BASIC POKE and PEEK statements. A 
look through Compute's Gazette shows pages and pages 
of DATA statements which are decimal translations of 
machine code Instructions to be POKED Into memory 
and executed by SYS statements. 

"Here then, Is a self documenting high-level 
language executing totally un-annotated (not even 
mnemonics!) machine language Instructions, to get 
done what the HLL cannot properly do by Itself (In 
any timely way). How much superior In every way It 
would be to have a properly annotated assembly 
listing and no HLL at al I ! 

"If a programmer does not get carried away by the 
attractions of every new chip that comes down the 
pike, he eventually develops a library of routines 
that perform commonly required functions — like 
parsing command tables. Initializing a PIA or 
performing a 64 bit multiply — and can use these to 
put together a reliable skeleton for nearly any type 
of program. These become like a compiler's runtime 
library, but with this marvelous difference: the 
routines are not chiseled In granite, and are 
adaptable to whatever the needs of a new program may 
be. If that 64 bit multiply needs to handle only 24 
bit data. It can be trimmed down to size In a wink. 
If the Initialization routine needs to check the 
printer's handshake (to make sure It's plugged In 
and turned on), so be It: the necessary code Is 
east (y added. 

"No function need be abandoned, compromised or 
made so slow as to be an annoyance or even useless 
Just because the HLL was written In a particular 
way. 

"Don't get me wrong: I do not say that HLL's are 
useless. I use them all the time, for the three 
T's: 

1. For trivial programs: After doing my Income tax 
this year, ) became curious as to what happened to 



al I that Income I was paying tax on, so I put 
together an expense distribution program called 
"Budgeteer", which maintains a random access disk 
data array distributing each entered transaction 
among nine "accounts" for expenses and three for 
Income. The program turned out to run 6 pages of 
BASIC code, but that total included 60 odd lines to 
allow the operator to enter the filename for the 
data array (Uiterwyk's BASICs do not allow string 
variables to be used In an OPEN statement). 

"The program answered my questions and provided a 
means of keeping running accounts for the current 
year as well. It wou I d not have been worth I t to 
put together such a program In assembly language. 
BASIC was quicker and could handle the trivial chore 
quite adequately -- except for the filename 
awkwardness. (There's a similar program In the 
April *68' MR, i see.) 

2. For temporary programs: This past year, I've 
written several programs for student drill: one for 
typing, one for Roman numerals (fun!), and one for 
arithmetic (you don't know what fun Is until you do 
reduction of Improper fractions In BASIC!). Again, 
It was hardly worthwhile to go to a full excavation 
and poured foundation for a palatial assembly 
language program here: a little tarpaper shack In 
BASIC was all that was required for a limited time 
usage, and that's all that got built. 

3. For trial programs: Sometimes It's worthwhile 
to try out a program Idea In a high level language. 
If It looks successful, but just needs sonie cleanup 
and speedup that the HLL can't handle, the HLL 
version can be used as a flowchart for writing the 
good version In assembler for actual use. 

"Last year I wanted to develop an INDEX program 
for maintaining data flies of document abstracts, 
with the capability of searching these abstracts 
quickly for keywords or combinations of words, to 
provide the names and locations of the original 
documents. 

"fast search dictated that as large a file as 
possible be resident In memory. It also dictated 
some form of text compression -- something HLL's 
don't handle well — and dedicated routines (I.e., 
assembly language) for the searching. 

"What I wound up with Is a program which 
substitutes tokens for the 250 or so commonest words 
and phrases used In the field covered by the file. 
The program used 6K, the keyword file 4K, and the 
memory resident data file up to 18K per block. A 
complete (I.e., failed) search of 700 odd entries 
representing some 150 documents (Just under 18K) 
takes less than a second -- a tenth of the time 
sleepy old FLEX takes to download a block from the 
0MAFI disk (FLEX Is NOT well adapted to handling 
large blocks of data). 

"Execution of this program Is adequate, but It 
would certainly not be so If it had to battle with 
the data types, array restrictions and slow data 
handling of a HLL. Having to perform multiple disk 
accesses for every few hundred entries would make 
the program an exercise In frustration. 

"(After I rewrite the 1/0 and overhaul the 20 
page manual, I'll pass It on to South East Media: It 
cou Id be saleable). 

"In the end, I guess we'd eventually agree on 
this: Each high level language has a certain range 
of applications within which It does entirely 
adequately. And, generally speaking, programs 
within that range will be more quickly wrll-ten, 
sooner debugged, more reliable, and more easl ly 
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maintained than assembly language versions, given 
the same level of programmer skill and experience. 
Where we might tend to disagree Is the placement of 
that range - 

"For each serious application, I find that I have 
to write a new HLL optimized for that application. 
That HLL Is called the "program"!" 

Response 

First of all, read the second paragraph up, once 
more. I couldn't (and wouldn't) have put it any 
differently myself. I suspect that one of the 
reasons for our disagreement at where to draw the 
line. Is the economic facts of life concerning 
writing software for a product In my case. The 
software has to work and work reliably. The 
quantity of units shipped with any one program Is 
very small. We frequently do one of a kind programs 
for special applications that are similar to our 
standard Instrument, but have some additional 
capability. One of a kind applications. If the 
resulting code Is sufficiently compact and fast, 
certainly merrlt the use of a compiler rather than 
assembler. 

Geoffrey, thanks for this well thought out and 
well written discussion. To start at the top of 
your letter, my early machine language programming 
was on a 650?, and I also used menmonlcs to write 
the programs and did the coding by hand and liberal 
use of the Instruction set summary card. 

In the next paragraph, you dive In and give 
several fine examples of misapplications of high 
level languages as reasons why they shouldn't be 
used at all. Of course you shouldn't try to do 
applications soflvare to calculate anything to 100 
places In BASIC. Though It Is possible, such 
applications require a great deal of calculation 
(number crunching) and most BASIC Interpreters are 
many times slower than some of the true complied 
languages. Certainly trying to use a compiler with 
a 7 digit math package to calculate the compounded 
dally Interest on a savings account with 7 digits 
value, (dally Interest requiring another 6 places to 
provide sufficient accuracy) would be a total 
mlsappl Icatlon. 

Now let me give you a couple examples of good 
applications for these languages- TSC Extended 
BASIC has 64 bit arithmetic (56 bit mantissa and 8 
bit exponent). It has scientific functions good to 
15 or 16 digits. I'm writing a runtime package for 
a compiler that has a scientific function package. 
What better way could I devise to test my algorithms 
than with that 16 digit accuracy BASIC, If my 
package Is to be a 9 digit one? This Is a real life 
example. I've coded these algorithms In BASIC and 
tested them, then coded them In assembler, PL/9, 
Pascal, and "C" for fun and entertainment. 

I have an Instrumentation application in which 
the only Input Is from function switches on the 
front panel, and a 12 bit Analog to Digital 
converter. Is 24 bit arithmetic good enough for 
handling and processing data from a 12 bit A/D 
converter? Of course It Is! 

The point Is that all HLLs are NOT created equal. 
I'll go a step farther. Not all Implementations of 
the same HLL are created equal. You can't Just grab 
one and do whatever you wish with It. Take Pascal 
as an example. One of the Implementations available 
for FLEX9 Is a "P-code" Implementation. That is, 
the compiler translates the program Into a set of 
machine Instructions for a "hypothetical" machine. 
The runtime Interpreter makes the particular 
processor act like the hypothetical machine. In a 
sense, a P-code compiler is somewhere bet-ween an 



Interpreter and a native code comp I ler In the way It 
operates- Generally P-code Interpreters generate 
very little code (they are code efficient In terms 
of object code generated) but the penalty Is that 
they don't run as fast as a native code compiler's 
output. The Implementation I have In mind 
(Lucldata) has 9 digit arithmetic, and Its output 
runs about twice as fast as TSC Extended BASIC. I 
must mention that the comolle step Is VERY simple 
and VERY fast, an Important consideration In the 
selection of a compiler. 

OmegaSoft has an Implementation of Pascal that Is 
a native code compiler. It has 6 digit floating 
point capability. Its output code runs several 
times faster than Lucldata's, but the compile 
process takes much longer. Output code generation 
Is quite efficient also- Both of these compilers 
have provision for declaring a variable "AT" a 
particular address, so that handling I/O via a PIA 
or ACIA Is quite simple. Both have very good file 
handling capabilities, allowing the user to specify 
the 1 1 lename. 

Which one Is best? That depends ENTIRELY on what 
you want to do. If you want to learn Pascal, you 
will opt for the easy and quick compile capabilities 
of Lucldata and live with the slower execution 
times. If you want to write programs for 
applications that are speed critical, you will want 
OmegaSoft Pascal and you will live with the slower 
compile time to get the faster execution time. 

I must agree with your (and Jerry Pournelle's) 
observations about new versions of compilers. I am 
ALWAYS very wary of a new version. We once were 
"bit" by a new version that wiped out what we 
thought was a clever way of Identifying the level 
and scope of variables. The Pascal compiler not 
only allowed upper and lower case, but distinguished 
between cases- We had the bright Idea of using 
upper case names for GLOBAL variables, first letter 
capitalized for next level Local variables, and all 
lower case for local variables beyond the first nest 
level of procedures. The Idea worked out fine, but 
the next version of the compiler was changed to 
allow both upper and lower case, but not to 
distinguish between cases. We therefore had dozens 
of "Multiply Declared" errors when we tried 
compiling our program- We had to go back and rename 
those variables to make them different In another 
way than easel 

I've recently received new versions of a compiler 
that I use at work. It seems that very frequently, 
a bug repair closes a loophole and makes a statement 
that has been Incorrect all along (but ran with the 
old version with the bug) suddenly produce the wrong 
results. This has happened to me several times with 
various compilers, and It Is most assuredly a 
problem. Once again, If your range of applications 
Is limited, you will settle on a couple of 
compilers, and find out what their Idiosyncrasies 
are, Just as you learn what the Idiosyncrasies of 
the Instruction set of the 6800 and 6809 are. Are 
you all aware that the 6800 and 6809 handle stack 
pointers differently? The 6800 ' s stack pointer 
always points at the next available location on the 
stack, while the 6809' s points at the last byte that 
was pushed onto the stack. In the 6800, the TSX and 
TXS Instructions compensate for this offset, so that 
If you TSX, the value In X Is one larger than the 
value In S and vice versa. That Is fine, but If you 
STS SPVAL, and then LDX SPVAL, you won't get the 
compensation, and you find that you have to INX. 
The reason for the difference In the 6809 was to 
overcome that problem, and to make It possible to 
reference an I tern on the stack "Indexed off the 
stack pointer". In other words, LDA 0,S will get 
you the same value as PULS A. 
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That Is all fine, but a program written for the 
6800 that uses STS and LDX with INX as compensation, 
will simply BOMB when reassembled with the 6809 
assembler! Things aren't all that simple In 
assembler land either! 

Your remarks about Interface with hardware 
devices are pertinent. All the compilers that I 
consider useful, can handle hardware via the dodge 
of allowing a variable to be declared AT an address, 
as I mentioned above. "C" does not allow this, but 
any address In memory may be accessed very simply 
via a pointer. Pure Jensen and Wlrth Pascal has no 
such provisions and Is useful only for the purpose 
for which It was originally designed, that of 
teaching structured programming. Even Nlklaus Wlrth 
would not disagree with that statement. Anyone 
attempting to program a Commodore 64 using POKE and 
PEEK for graphics and sound, certainly has my 
sympathy. 

Now let ma paraphrase a paragraph of Geoffrey's. 
I f a programmer does not get carried away by the 
attractions of EVERY NEW LANGUAGE or COMPILER that 
comes down the pike, he eventually develops a 
library of routines that perform commonly required 
f unct Ions- • • • Certainly the same thing can be said 
about compilers as can be said about processors. 

I must agree with the remainder of Goeffrey's 
letter with regard to the uses he mentions for 
HLL's, though I would substitute BASIC where he uses 
the term HLL In this regard. (All his examples are 
of the use of BASIC). I frequently use BASIC for his 
three T's, and some less trivial applications. For 
example, I maintain a mailing list for a friend who 
is on the staff of Campus Crusade for Christ. He 
malls out about 320 letters a month to the folks who 
are Interested In what he Is doing, and provide 
support for him and his family. The effort on my 
part entails making corrections and printing a 
couple sets of labels every two months or so. The 
whole project probably involves about 6 hours a year 
of my time. 

I wrote the set of programs that 1 use to 
manipulate the data file In BASIC. I have programs 
for adding to the address file, deleting records 
from It, changing records, sorting by name or zip 
code, and printing labels. All were written In a 
week of evenings or so. Sure t could code these In 
a compiled language or assembler, but the effort 
would exceed several years of time spent using the 
program. Since the limiting factor In the case of 
changing a record Is my typing speed, and the 
limiting factor In the printing of labels Is the 
printer, I would not gain any speed by reeodlng In a 
lower level language. Sorting might be Improved, 
but most of the sorting time Is spent reading and 
writing disk fl les, so the Improvement would be 
slight. Generally, the sorting algorithm used has a 
much greater effect on sorting time than the 
language In which the sort Is written. 

Geoffrey mentions having had to program around 
Ulterwyk's BASIC limitation of not allowing use of 
string variables In an OPEN statement. My answer to 
that, of course. Is that TSC Extended BASIC has been 
available In both 6800 and 6809 versions for several 
years now. It runs 10 to 50 times faster than 
Ulterwyk's original BASIC for the 6800, and It DOES 
allow use of str Ing var lables for filenames! 

I certainly agree that BASIC Is excellent for 
trying out an Idea for an algorithm, and I have 
frequently used a debugged BASIC program as a 
f lowchart or plan for writing code In Pascal, PL/9, 
"C, or assembler. 

With regard to the INDEX program, that sounds 



like a case where assembler Is obviously the only 
way to go. I'll go further, and agree that MOST 
utilities (for FLEX at least) should be written in 
Assembler for speed and compactness. 

Final (probably) Remarks 

Since I've been on the defensive here for several 
columns, I'd like to make a few positive assertions 
before I let this go once and for all. My claim Is 
(and It has been clarified and reaffirmed by all the 
discussion that has come between the column that 
started all this and the present one) not only that 
I can write a program faster using a higher level 
language, but that It wl I I be a better program, 
containing fewer hidden bugs- It will have cost less 
to wr Ite, will cost less to ma Intaln, and It wl I I be 
maintainable by someone else without my help. All 
the arguments about subroutine library files for 
assembler programs apply to programs written In HLLs 
as wel I, and the use of standard procedures and 
functions in HLLs further reduce the time necessary 
to write a program, and further Increase the 
probability of minimal errors since library routines 
tend to have been debugged thoroughly previously- 
All the above presupposes a GOOD MATCH of the HLL 
to the application. Given such a match, I will say 
that the speed penalty will In most cases he 
minimal, and that In the few cases where speed Is 
the limiting factor, assembler subroutines can be 
used to optimize the program. The only possible 
remaining objection Is that of memory usage. In my 
applications I consider a few EPROMs a small price 
to pay for the advantages. 

Now, I suspect that any further discussion would 
be Just so much redundancy, so let's discontinue the 
"Great Debate". I think after all Is said and done, 
the difference of opinion Is really just the one 
mentioned above, of where we draw the line between 
Assembler applications and HLL applications. 

Since I've now revealed that I do program In 
Assembler, I'll leave this forum open to Dan 
Farnsworth for publication of more of his math 
routines If he would like to publish them. 

OS9 USER NOTES 

by Peter Dibble 

("OS-9 Uaera Motes" Colunmist; 

'68' Hlcro Journal) 

Standards 

Several months ago I mentioned Smoke's special 
version of 0S-9 Level Two In this column. The 
questions I posed about Its compatibility with 
Mlcroware OS-9 stirred up a lot of commotion, but 
thanks to Don Wl I I lams' Intervention no blood was 
shed. Smoke Signal has agreed to give customers a 
choice of the accelerated Smoke version of OS-9 or 
the Mlcroware version. I think Smoke Signal 
deserves much credit for offering their customers 
this alternative. Some, perhaps most, people who 
use OS-9 need extra speed enough to take the risk 
associated with a version of OS-9 not Just like 
everyone else's. Cautious people (like me) can ask 
Smoke to send them the Mlcroware version of OS-9. 

It probably seems strange that 1, a person who 
likes to fuss with operating systems, should get so 
worked up about changes to OS-9. After all, I enjoy 
adding non-standard features to OS-9; I even publish 
some of them In this column. 
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Let me examine the question of standards from a 
few points of vie*. There are things to be said for 
Ignoring standards: mostly that Ignoring existing 
standards is the way new. Improved ones are born. 
However, consumers find standards convenient, and 
producers typically find standards crucial. 

Good examples of standards that beg to be 
Ignored can be found In the busses invented In the 
early days of microcomputers. Engineers I know 
agree that the S-tOO bus Is poorly designed. They 
would love to be able to make a few changes to Its 
specifications. Our own $$-50 bus has gone through 
some evolution, but extending the address space 
beyond a megabyte will require further changes to 
the standard. 

I don't know hardware very well, but I imagine 
electrical engineers learn to work around standards 
about the same way programmers do. Strict adherence 
to standards even when they have been outgrown often 
results in a "kludge." Either the old code is left 
there and a new structure built on top of It, or It 
Is entirely replaced with code that does things 
"right," and adherence to the standard Is added on 
as a special case, something ugly hanging off the 
side of the new Idea. Both of these solutions look 
I Ike poor design. 

IBM is a good example of a company. In fact an 
Industry, caught on a horns of a standard. Years 
ago they invented the 360 architecture, a computer 
architecture that they used for all their computers. 
The Idea of having a line of compatible computers 
caught on nicely. Later, they extended the 360 
architecture to Include virtual memory and a few 
other goodies, giving the 370 architecture. It was 
also quite successful. Customers seemed to 
appreciate being able to move to more powerful 
computers without rewriting any software. Most 
recently, IBM produced XA, an extension of the 370 
architecture which 370 customers can nove to 
relatively painlessly. 

While these hardware changes were going on, 
operating systems were being improved. Programs 
that ran under MFT (an old operating system for 
360s) should run with no Important changes under the 
latest version of MV$. This level of compet Ibl I Ity 
exists only because IBM has stuck grimly to Its 
standards. This practice has brought them success, 
but not critical acclaim. I know operating system 
experts who pretend to feel sick when MVS Is 
mentioned "- with some Justification. That 
operating system contains layer after layer of 
history. in some places the complexity Is so thick 
It Is practically Impossible to figure out what the 
programmer was trying to do. I Imagine that. If the 
effort which goes Into adapting MVS and 370 
architecture to modern needs were directed toward 
designing new hardware and software, the result 
would be much faster and more useful than IBM's 
current 370-type products. I bet there are numerous 
engineers and computer scientists at IBM who yearn 
to Junk the old standards In favor of something 
better. 

Standards like S-iOO, SS-50, and 360/370 
architecture have tied manufacturers to dinosaurs. 
They can't depart from their standards without 
hurting, and perhaps losing customers. The big 
computer and soffware manufacturers probably have 
mixed feeling about standards. The consumers of 
their products feel about the same way- 
It is hard to resist a sexy new computer or 
piece of software. The non-standard offerings are 
frequently faster and In various ways better than 
the more conservative ones- The problem Is that 
non-standard computers or operating systems are 
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risky. The excitement of being the only person In 
the state with some fast, elegant operating system 
fades fast when you have troubles with software 
aval lob! Ilty. 

We are lucky to be using hardware and software 
that have good standards- CoCo users are dealing 
with only one vendor and one machine' It Is a shame 
Tandy didn't decide to use the same disk format all 
the other OS-9 systems do, but at least that problem 
Is well known. It should be easy to exchange 
software and hardware between CoCos. 

The SS-50 bus Is also a good standard which has 
been carefully respected by the vendors that support 
It. I ran my Glmlx disk controller board with a 
SWTPc CPU board and memory boards from three 
different sources for about a year with no trouble. 
1 f o! I those manufacturers hadn't respected the 
SS-50 standard, I couldn't have done that. 

Mlcroware OS-9 Is solid across all the machines 
I know of. It Is even possible to move from Level 
One to Level Two without changing software (provided 
the programs were written to appropriate standards). 
An OS-9 user can trade from a CoCo to a Helix to a 
Glmlx III system without rewriting any programs 
except where they use special I/O features of each 
computer (like graphics on the CoCo). A software 
house can use their Glmlx III system with Its high 
speed and debugging facilities to develop software 
which will run on a CoCo. Usually we can order 
software without paying attention to the 
manufacturer of our machine. 

The standards within OS-9 are as Important as 
the Interface to user programs. The device drivers 
and other system modules I Include with the column 
occasionally should run on any OS-9 system with 
suitable hardware. I rely on Mlcroware to stick 
with the Interfaces between system modules that thay 
have specified. If I ever find the money for It, I 
will be able to buy a graphics board for my system. 
If the vendor is selling It for the OS-9 market. It 
will come with software to hook It Into my system. 
That software will almost certainly work because Its 
author wrote It and tested It on a system with the 
same Interfaces between system modules as mine- 
Programmers have the most to gain from 
carefully followed standards. If someone buys a 
program that doesn't run on his computer, he will 
catplatn — maybe return the program. This Is a 
problem for the consumer, but for the author of that 
program it is a disaster. Imagine what It would 
feel like to spend thousands of hours creating a 
masterpiece of a program, then discover that It 
would only run on a few of the computers you had 
counted on for your market. With Mlcroware OS-9 on 
any supported computer a programmer can be confident 
that that won't happen. 

Programmers would like to see more standards In 
the OS-9 world. I have wished and worked for a 
standard terminal Interface for a year now. It Is a 
shame that each programmer who wants to so 1 1 his 
programs has to Invent a way to adapt his program to 
whatever kind of terminal It might encounter. A 
standard here would save days In program development 
time for each program that used It, encourage more 
programmers to use terminal features supported by 
the standard, and give purchasers confidence that a 
program would work with their terminals- 
Standards that are the User's Responsibility 

If your system comes to you non-standard In 
some way, you should complain to the person 
responsible. Once you have It, It's your baby. You 
can generate additional standards to simplify your 



system, or let chaos grow In your system. 

Several areas came to mind as good places to 
Institute standards. Directory structure Is an 
especially good place to devise a standard. If you 
write a lot of programs, you may need a naming 
convention. A set of standards for documentation 
might help keep it up-to-date. 

There are two policies that can be used to 
guide the construction of directory structures. The 
directories can be arranged by what the contents are 
(programs, text, spread sheet Info.), or by what 
they are for (sort programs, household. User Group 
flies). Each method has Its charm. 1 use both, 
each where It seems appropriate, but I wish I had 
decided early which way t wanted to go and stuck 
with It. Sometimes I have to search for minutes 
before I find a file I haven't used In a few months. 

It Is a good question whether documentation for 
a project should be In the same directory with the 
source of programs for that project. In a sibling of 
that directory dedicated to documentation for 
several projects (or just for a single project), or 
In a directory which Is the child of the directory 
with the source In It. 

Some people think that directories should 
contain either only other directories, or only data 
flies. I don't think I like that Idea, but I can 
see some value In It. 

Program names deserve serious thought. The 
shorter they are the faster they can be typed. It 
Is easier to 1ype L than LIST, but the shorter names 
are the more cryptic they become. LOCK or LOGOFF 
could also be abbreviated L. It has to be clear 
what the abbreviation stands for. It makes sense to 
me to give short nones to frequently used programs. 
The names of the commands will stay fresh In the 
mind If they are frequently used even If they aren't 
very mnemonic. Less frequently used programs should 
have longer names both to save short names for more 
frequently used commands, and to Jog the memory 
about their function. 



The Users Group 

The OS-9 Users Group plans to submit a list of 
"requirements" to Mlcroware at the OS-9 Seminar this 
summer. If you have spotted a flaw In Mlcroware's 
software that you think Is of general Interest, or 
would like to suggest that a new feature should be 
added to one of their products, this would be a good 
way to bring It to Mlcroware's attention. Submit 
your suggestion In writing to the Users Group early 
enough that It will reach us at least a few weeks 
before the Seminar. Please keep It to about a page 
or less. We will have copies of all the suggestions 
available at the Users Group booth at the seminar. 
The suggestions will be discussed at the Users Group 
meeting and those about which we can reach a 
consensus will be given to Mlcroware. We will try 
to get an official response to each suggestion from 
Mlcroware -- something like: Impossible, not 
Interested, will do, wonderful suggestion, or 
already done. 
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"C" User Notes 

Cdgtr M. (Bud) Piss, Ph.D. 

1454 L»tU Line 
Conytrs. GA 30207 

INTRODUCTION 

The column this month provides the names of several 
C language books and a C group. It also discusses 
the code-generating aspects of several 6609 C 
compilers. The example program Is from Introl and 
displays one or more Hies In hexadecimal • it Is, 
of course, written for the Introl C compiler. 



C BOOKS 

Doe to the growing Importance of UNIX, there Is an 
Increasing number of books being printed and 
marketed on the subjects of UNIX and C. As with al 1 
bocks, most of them are too specific or too poorly 
done to be recommended. Five of the best are 
described below. 

The C Programming Language 
by Kernlghan and Ritchie 
c 1978 by Prentice-Hal 1 

Englewood Cliffs, NJ 07632 
119.95 retal I 

This book Is a "must-have" for anyone wanting to 
learn or to use the C language. However, It Is a 
reference manual, not a primer, and only very 
experienced, multi-lingual programmers will be able 
to learn the C language from this book. Thus, most 
people will need primers to become proficient In the 
use of C. 

The C Primer 

by Hancock and Krleger 

c 1963 by McGraw-HI i I 

N Y, N Y 10020 
SI 6. 95 retail 

This book attempts to provide access to the C 
language for beginners. It starts with the basics 
and works up to wore advanced concepts. It covers 
all of the components of the C language Itself; 
however, It does not cover the standard C library 
functions, which provide Input and output. The more 
difficult concepts, such as pointers and structures, 
are covered at some length and with many diagrams. 
The book's primary shortcoming Is the lack of 
exercises, worked or otherwise. 

Learning to Program In C 

by Plum 

c 1963 by Plum Hal I 

Cardiff, NJ 06232 
S25.00 retail 

This book was written and published by Thomas Plum, 
who teaches professional seminars on the C language 
and on the UNIX operating system. Like the primer 
just described, It starts with the basic concepts 
and builds to more advanced •oncepts. It describes 
each language feature, the cases In which it may be 
used appropriately, and provides a style of coding 
each feature. Since It Is taken from the seminars, 
it provides a large number of worked and unworked 
examples for the student to study. Since It It 
privately distributed, the book may be somewhat hard 
to get; a bookstore should be willing to 
special-order It from the source. 

C Programming Guide 

by Purdom 

c 1963 by QUE Corporation 

Indianapolis, IN 46290 



117.95 retal I 

This book is similar to the previous one. It Is a 
primer for beginners which starts with the simple 
and works up to the complex concepts of C. It is 
written by a consultant who Is a retired computer 
science professor. Its really strong point Is the 
Inclusion of a laroe number of examples, explained 
line-by-line. Also like the previous book, this book 
Is privately distributed, so a bookstore must 
spaclal-order It from the source. 

The C Puzz le Book 

by Feuer 

c 1962 by Prentice-Hall 

Englewood Cliffs, NJ 07632 
$13.95 retail 



This book Is all examples, as the n 
Is basically a workbook for 
proficient In the C language. Some 
are simple, but many are real puz 
suggests. It starts with basic arl 
works thru data types and coer 
control flow, style, and other 
pointers, arrays, and structures, 
most complex puzzles. It al 
preprocessor commands. The book p 
for all the puzzles presented. 
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C GROUP 

Although the 6609 community has no C user group of 
Its own, It does have a representative In the BDS C 

Users' Group. The BDS C Users' Group Newsletter Is 

published about four times per year by the C Users' 

Group, Inc., Box 267, Yates Center, KS 66763. 

Circulation Is by subscription only, at S10 per six 
Issues. 

Subscribers are entitled to purchase diskettes from 
Its public-domain C library, usually at $6 each; 
however, they are In CP/M format, which presents a 
problem to most 6609 users. The 6909 representative 
Is Sidney Thompson, who has managed to get some of 
the disks and I have managed to convert a small 
number of them to 6609 disk format. Unfortunately, 
most of the programs have BOOS calls, complicating 
the conversion problems. I will put note any 
progress In this area, and In the efforts of the 
Motorola group of the Atlanta Computer Society to 
establish Its own public-domain C library. 



CODE GENERATION IN C COMPILERS 

In order to generate code in his 6060 Small C 
compiler, Ron Cain devised a simplified model of the 
6060 itself. This model has two 16-blt registers, 
one of which is addressable as two 6-blt bytes. It 
has uo to 65536 bytes of addressable 6-blt bytes- 
It also has one 16-blt stack register which Is 
capable of directly addressing only the two bytes 
pointed to by the register. The Instruction set Is 
highly limited, and Is (of course) a subset of the 
6060 Instruction set. 

Since they are supported by the 8080, this model 
supports 16-blt pointers and signed or unsigned 
Integers, and 6-blt signed characters. It does not 
support longs, floats, or double data types, nor 
does It support structure or union composite data 
types. 

Since most of the 6809 Small C compilers are heavily 
based upon Ron Cain's Small C compiler, the object 
code they generate often causes a 6809 to emulate an 
6080. The aode generated by this process would be 
rated by knowledgeable 6609 assembler language 
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programmers as very poor, as It Is very wasteful of 
space and time. 

For example, given the fol lowing trivial C program: 



NinO 



int i.j; 
i=0; 



several 6089 Small C compilers would produce code 
similar to the following (for the "l«0" statement 
only) : 



* int itj". 

LEAY 2.S 
TTU Y.D 
PSHS D 
LCD «0 
STD .St* 



whereas Introl C and McCosh C would produce code 
similar to the following for the same C statement: 

CLRA 
CLRB 
SID 2.S 

which Is similar, but not necessarily Identical, to 
what a 6809 assembly language programmer would have 
coded - 

Although this example was Intended to be simple, the 
point Is that the production of good object code by 
a given 6809 C compiler may not be assumed* 
Although the Full C compilers produce better 
low-level object code, In general, than do the Small 
C compilers, they also have higher overhead and are 
usually more difficult to use. 

In one test recently performed by a friend, the same 
program was processed thru two Full C compilers and 
one Small C compiler. After making minor syntax 
changes required to successfully compile the 
program, the resulting object program was 30$ 
smaller and faster when compiled with a Small C than 
when compiled with one of the Full C compilers. The 
other Full C compiler's loader would not load the 
program without error. However, the discussion of 
the problems and Incompatibilities among the C 
compilers for the 6809 will be saved for a future 
column. 



The Wordsworth optimizer Is a peephole type of 
optimizer, utilizing a 4-1 1 ne peephole. It 
processes the following sequences: 



OPTIMIZED 

TFR X.D 
TFR D,X 

TFR X,D 
PSHS A.B 

LEAX p.S 
TFR X,D 
TFR D,X 
LOO D,X 

TFR X,0 
PSHS A.B 
TFR D.X 

TFR S.D 
TFR D.X 



ORIGINAL 
(Removed) 

PSHS X 

LDD p.S 

PSHS X 
TFR S,X 



Wordsworth's optimizer saves about 20$ to 30$ of the 
Instructions and time when compared to the code 
produced by his C compiler. 

The Everhart optimizer Is also a peephole type of 
optimizer, although It has a variable size peephole. 
It processes the following sequences: 



OPTIMIZED 



ORIGINAL 



LEAS -2.S LEAS -n.S 



LEAS -2.S 

LEAY p.S 
TFR Y.D 
PSHS D 
LDD I.S++1 

LEAY p.S 
TFR Y.D 
PSHS D 
LOB I.S++) 



LDO p.S 



LDB p.S 



Everhart's optimizer saves about 20$ of the 
Instructions and time when compared to the code 
produced by his C compiler. 

Wordsworth's Middle C end Everhart's Small C have 
corrected some of the worst code generated by 
earlier versions of C for the 6809. They still 
require optimizers to correct the remaining 
sequences of bad code, however. Wordsworth Is 
apparently no longer marketing either Small C or 
Middle C« Everhart's Smell C Is In the public 
domain. 



CODE OPTIMIZATION IN C COMPILERS 

In terms of the Ful I C compilers, both Introl and 
McCosh C compilers provide optimization. It Is 
Integral to the Introl compiler, whereas It Is 
provided as an external program In the McCosh 
compiler, although It may be Invoked from the 
command line. The McCosh optimizer Is claimed to 
save about 11$ of the code and time required to 
process the object code, when compared to the 
original code. 

Rather than correct the camp I ler to emit better 
code, Wordsworth and Everhart provide optimization 
programs (written In C) to scan the assembler file 
output from the compiler and correct the most common 
and blatant sequences of Inefficient code. 



EXAMPLE C PROGRAM 

Fol lowing Is this month's example C program; It Is 
from Introl, and outputs a hex listing of files 
named on Its command line to STD0UT, which may be 
the user's terminal or may be redirected to another 
device. 
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Welcome to the first Installment In a new regular column 
concerning the 68000. for many months now 68MJ has 
been asking "Where Is the 6B000?" while It has baan 
around for quite a while on non-SS-50 machines, these 
have generally baan large, expensive compute s using the 
Unix operating system, or small evaluation boards with no 
software at all, other than a monitor ROM. Final!/, 
though, things seem to be mowing for the 68000 on the 
SS-50, and so This column was begun. 

For the record, I work as a systems programmer for a 
small company. Most of the work here has been with 8080 
and Z-80 computers, using CP/W, though the company Is 
now looking at 68000 and 8086 systems* My Involvement 
with the 6B09 and 68000 has been mostly on my own, 
though. I started with a SWPTC 6809, In kit form, In 
1960. The first major program I wrote on that computer 
was a 6809 disassembler, which Is now being sold under 
the nome dynamite'. 

That original machine Is now gone from the scene. In Its 
piece Is a Hazelwood Computer System Helix. The Helix 
has both a 2">*.H* 6809 and a 10*WHi 68008, with the 
active CPU selected via a toggle switch. The 6809 runs 
OS-9 Level Two and Flex, white the 68008 runs 0S-9/68K 
Level One. There Is a 2*>6K dynamic RAM board inside, and 
disk controller board that handles a single 5" floppy 
disk drive and a 19MB Winchester hard disk drive, both 
boards from Hazelwood. The disk controller Is actually a 
6809 with enough Intelligence to logically divide the hard 
dl sk Into a number of segments, so that OS-9, Flex, and 
any other operating system I get can all run on the same 
■-Ive. 



drive. 



So Now What? 



This column Is supposed to cover the 68000. That Is a 
fairly large arena, and I doubt that I will be able to do 
Justice to all of It. Right off the bat, then, I em 
asking for your help. What do you want to see? I could 
probably find enough material writing about 0S-9/68K 
alone, though that would not be fair to the other 
operaflno systems which are around. I might stick with 
the SS-^O bus, but I probably shouldn't Ignore the 
Macintosh, the Sage, Radio Shack's Model 16. the 68000 
on the S-100 bus, etc* If I'm going to do this properly, 
I am going to need your comments and Ideas. 

Obviously, I will have some trouble covering what I don't 
have access to, so for now, this column will mostly be 
about 0S-9/68K and the SS-50. I will be on the lookout 
for other information, though, and will probably pick up 
additional operating systems as they become available for 
my machine. If you have something that you think should 
be In this column, then by all means send the information 
to me. I can't write about what I haven't heard or read. 

ling I 

too many different topics to cover. Then this column will 
likely be split up. After ell. there are currently three 
other regular columns In 6BMJ, and all of these deal 
mostly with various aspects of the 6809. 

66000 Operating Systems 

There seem to be three major operating systems available 
for the 68000 at the moment-. These are Unix, the 
various Unix look-alikes, and CP/M-68K. It Is unclear 
Just which of these will win the battle for supremacy, 
but I have some Ideas on that score. 
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first, CP/M-68K comes backed by Digital Research. As 
such. It Is likely to be the first choice of those 
thousands whose exper ience has so far been with OR's 
CP/M on the 8080, Z-80, and 8086. This is unfortunate, 
because CP/M-68K does a poor job of using the power 
Inherent In the 68000. It Is a single user, non- 
multitask Ing operating system. While It Is possible to 
work with such a DOS, a short encounter with a 
multitasking DOS such as OS-9 or Unix will quickly spoil a 
person. DR Is supposedly work Ing on Concurrent CP/M 
for the 68000, which would remedy some of these 
problems. For now, though, CP/M-68K Just doesn't seem 
to be as good as It shouTd be. It Is fairly Inexpensive, 
though, t believe that It costs around $350, and 
Includes a C compiler, as well as the assembler and 
linker. 

If CP/M-68K Is not powerful enough for the 68000, Unix 
strikes me as being too powerful. Unix was originally 
developed for use on large minicomputers, and It may not 
be well-suited to a micro. For Instance, Unix relies on 
swapping programs on and off disks when running multiple 
users, or so I have been led to believe. Also, Unix Is a 
huge operating system. The company I work for has a 
Motorola VME-IO, with 584K of RAM. We wore considering 
moving to Unix, but found that we would need 256K more 
RAM, plus about 52500 for the Unix license. Tills Is on a 
machine that would have only one or two users! 

Now don't misunderstand me here. 1 fully believe that the 
68000 Is as powerful as many minicomputers, and can do 
an excellent job In a large machine with a lot of 
terminals hooked up at the same time. At that level, the 
distinctions between microcomputer and minicomputer 

?etvery blurr-y. Unix Is probably a good Idea if you need 
hat much power, but what about a small business or high 
level home computer? If you only need a few terminals, 
then Unix Is likely to prove an expensive proposition. 
Some people and businesses can get by on a machine that 
has less than a megabyte of RAM and a 50"WB hard disk 
drive. 

This leaves the large group of Unix look-alikes. 
There are a number of these, such as Idrls and Regulus. 
I don't know much about them, but from what I've seen, 
they might just fit the bill. They seem to be the Unix 
system, trimmed down to work better in a smaller 
microcomputer environment. It may be that they are also 
too large for use without a lot of RAM and a large hard 
disk, but hopefully that Isn't so. Also, these operating 
systems are likely to be available for SS-50 computers. 
Smoke Signal's 68008 board Is available with the Regulus 
operating system, and various other manufacturers are 
considering the Idris OS. 

0S-9/68K 

There is, of course, a fourth choice. Mlcroware, of 0S- 
9 fame, has Introduced its 68000 operating system. I 
retrieved my copy of 0S-9/6SK in late April (a month ago 
as I write this). According to Hazelwood Computers, my 
copy was only the second one sold. It Is a preliminary 
version [Version 0.5) and there are still some bugs to be 
worked out In some of the utilities. For the most part, 
though 0S-9/6SK Is operational. It is certainly 
powerful enough to start development of application 
software, which was the reason (excuse) I used to get 
It. 

0S-9/68K is largely compatible with 0S-9/6809. The file 
structure used is Identical, except for one small 
change. The maximum length of a file name Is now 28 
characters. Instead of 29. Other than that, files 
written by one operating system can be read by the 
other. I have used this capability extensively, since my 
early copy of 0S-9/6SK does not yet have a parallel 
printer driver {this Is expected In a new version coining 
out In early June). To get a listing, I have to redirect 
the output to a disk file, then switch over to 0S-9/6809 
to do the actual printing. Many of the utilities have 
been Improved, so the 68000 versions are more 
convenient than the 6809 versions, even when used on 
6809 files. For Instance, the 'dump' utlllly now allows a 
directory file to be dumped, and the dump can be started 
at any byte In the file. Instead of at the start of the 
file only- 
There are some changes to pet used. The size of the 
entire system, including all of the utilities, is much 
larger. While the core of the operating system was 
written In assembler, all of the utilities were written In 
C, and are generally much larger than their 6809 
counterparts, on the order of 10 to 16 times longer. 
Under OS-9/6809, I toad about 20 different utilities Into 
memory as part of the startup procedure, so they can be 
found without going to the disk. This only takes about 



8K of memory. The same utilities. In 0S-9/68K, would 
probably c e to over I00K. 

The operating system was shipped to me on four single 
sided single density 5" disks. When 1 first recleved it, 
my computer had two 5" disk drives, with a capacity of 
about 3 50K per disk . It only took me a day or two to 
decide to splurge and send of f for the hard disk drive, 
since the entire operating system would not fit on a 
single floppy. This is not to say that 0S-9/68K cannot 
be run without a hard disk. It could probably do quite 
well with 8" disks, or with 80 track 5" disks. But since 
the price of a hard disk has dropped so much, I decided 
to go that route. Instead of sending away for 8" drives 
(about $1500 for a 19MB hard disk, as opposed to $1200 
or so for dual 8" drives). 

While the size of the utilities Is a disadvantage of 
writing everything In C, there are advantages. First of 
all, since It Is generally easier to add all sorts of belts 
and whistles to a program written In a high-level 
language (not withstanding that debate over I n Ron 
Anderson's column), the utilities tend to be a llttie more 
powerful here. The 'dlr' command, for instance. Includes 
a wildcard option, so only certain programs In a 
directory are listed. The command 

dlr -w *.c 
would list all files whose names end in '.c' Many of the 
utilities, which expect one or more filenames. Include 
options to allow those names to be supplied by a file or 
the standard Input. In conjunction with the wildcard 
option In 'dlr' and a pipe, this can be extremely useful. 
To delete all files which start with the letters 'test', 
the command to use Is: 

dlr -wu test* ! del -z 

The 'dlr' command finds all of the names of the fifes to be 
deleted, which are then piped to the 'del' command over 
the standard input channel. The -2 option tells 'del' to 
take Its list of files to delete from the standard input 
(note - due to a bug In del, the option actually has to be 
'-z=' - this should be fixed by the time you read this). 

Most of the utilities now use a uniform method for 
setting option flags. Options can be anywhere In the 
command line, and are preceded by a minus sign. This Is 
the same method used In Unix commands. Also, most 
commands accept an option of '-?'■ which causes an 
explanation of the command and Its various options to be 
printed. 

So where does 0S-9/68K fit In the great 68000 operating 
system race? Well, It does seem better fitted to a 
microcomputer, when compared with Unix or the like. In 
talking with the folks at Mlcroware, I learned that they 
are not out, yet, to compete with Unix on the big 
systems. They believe, as I naive been saying, ttiat there 
Is a larqe middle ground. III suited to Unix, "but perfectly 
suited fo0S~9/68K. 

As far as the future goes, Mlcroware Is actively working 
toward improving 0S-9/6BK. The C compiler Is available 
now <my copy came In a week aoo). Sasic09 is just about 
ready for beta testing, and should be out at the end of 
June. Pascal and Fortran are loosely targeted for the 
th Ird quarter. The version out now Is Leva. I, In which 
all of the memory space Is accessable to all processes. 
Level 2, requiring an MMU (memory management unit), 
should begin beta tests In August. This version will give 
the protection from other processes that Is Important 
In a multiuser computer. Mlcroware Is also working on a 
new Level 5 operating system, which will Implement virtual 
memory. This Is a minicomputer concept, which allows 

Programs wh Ich are larger than available RAM to run. 
his' should be around sometime late this year. 

I must admit to some chauvinism here. Those of us using 
SS-50 machines know what we've got and are frustrated 
by the acceptance of the various 8080 and 8086 systems. 
If only we had that much software, we keep saying. We've 
already got the hardware. Mlcroware is a company which 
grew up around our machines, and I guess its normal for 
me to hope that It will do well I n the wider world of the 
68000. Hopefully, this Is the opportunity for the 
software developers using the SS-50 to gain some access 
to a much larger market than the one we've had so far. 

What About Hardware? 

I have been calling around to the various SS-50 bus 
hardware manufacturers, trying to determine their plans 
for the 68000. I'll have more Information later on, when 
written materials start to arrive here. For now, this 
Is the information I have from those phone calls. 
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LSI Enterprises seems to hove been the first to 
advertise a board In 68MJ . Their ad first appeared In 
the September 83 Issue. The LSI S68K/08 board uses en 
8*WHz 68008, and can be bought In kit form or assembled 
and tested. The computer uses the CP/M-68K operating 
system. LSI will posslbV license 0S-9/68K later on, ana 
are also Investigating Idrls (a Unix look-alike). They 
also are advertising an LSI 680 users group, which 
entitles you to a monthly newsletter, public domain 
software, and updates, as well as a discount on your 
first LSI hardware purchase. 



Haze wood Computer Systems first advertised their CP-08 
In the June issue of 68MJ. The board uses a 68008, 
which may be set for 4 8 or 10 *z. Hazelwood is also 
working an a full 16 bit 68 0, as well as a 16 blt-wlde 
memory board. These will allow word size data fetches 
using Hwelwood's special SS-64 bus structure, which has 
extra address and data bus lines, but will also work In 
normal SS-50 bus computers. The memory board will have 
512K of RAM, expandable to 2M when the 256K-b1t dynamic 
RAMs become cheap enough. Hazel wood's 68008 board runs 
0S-9/68K Level 1, while the 68000 will be tailored for 
Level 2. Prototypes of the new boards should be at the 
August OS-9 Seminar. Hazelwood Is also giving serious 
thought to Idrls and Unix. 

Smoke Signal also first advertised their board In the 
June Issue. Their SCB-68K CPU board uses an 8 *z 
68008. The operating system Is Regulus, a Unix look- 
alike from Airyon. A new version of Regulus, compatible 
with Unix Sysrem-V, will be available soon. Smoke Signal 
Is working on software for Regulus, too, end have various 
packages available. These Include Unify, a data base 
manager which Is popular on Unix systems. Mlcroware Is 
currently working on a version of 0S-9/68K for Smoke 
Signal's board, which should be finished soon. There Is 
also en 1/0 processor for 68000 systems In the works, to 
be ready sometime In late summer or early fall, and other 
hardware projects are In the works. 

Glmlx has a board which Is almost completed. They would 
not say whet chip would be used, other then to say that 
It would not be a 68 8 or a 68000. That probably means 
the 68010. though It might be a 68020. Glmlx Is waiting 
for 0S-9/68K Level 2 fo release the board, since the 
protection and memory segmentation Important for 
multiple users Is not available under Level I. Since this 
board will be using a 16 bit chip. Instead of the 68006. 
It will have to split up the memory accesses Into 8 bit 
chunks to accommodate the data bus of the SS-50. 
According to Glmlx, this will be done without any wait 
states In only one bus cycle, when used In their GMX III. 
Glmlx hopes to have a board ready for the August OS-9 
seminar. 

That's a Wrap! 

That seems to be plenty for the first column. I nope I've 
managed to keep your Interest. By next month, I should 
have version 0.6 of 0S-9/68K, and can talk a little about 
the various utilities, the two editors supplied with the 
package (a screen editor and a line editor) and whatever 
else might turn up In my wandering through the system. 
1 have also run the sieve of Eratosthenes prime number 
benchmarks. In both C and assembler, and will report on 
the results next month. 
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THE WINDRUSH IEEE -488 INTERFACE BOARD, 
A REVIEW 

By: J Albert McOanlel 
54 Per ham Street 
Farmlngton, Maine 04938 

HARDWARE : 

The IEEE-488 talker/1 1 stener/control ler board for 
the S30 bus Is manufactured by Wlndrush Micro 
Systems Limited under license from Fleet Electronics 
Consultancy. The board Is based on a design by John 
Moore of Fleet Electronics, and the software was 
developed by him. The particular one reviewed Is 
Revision E, 1983, and came equipped with a Motorola 



MC68488L General Purpose Interface Adapter. The 
board Is made of high quality glass epoxy with all 
IC's socketed. Is double sided with plated through 
holes and gold plated connectors. The IEEE connector 
Is attached by a cable which mates with a double row 
header; thus the cable may be lengthened If 
necessary. There Is also a terminal block with AUX 
PORT, TRIG end common. <The AUX PORT Is used only If 
your computer has 4 addresses per 1/0 block. The 
TRIG Is used to send a GET, Group Execute Trigger, 
command to those Instruments which can use It.) 

The hardware was designed to meet the following 
IEEE-488A-1980 standards. The * Indicates that no 
Instrument was available to perform tests of this 
function; the 4 Indicates that no Instrument was 
available, but procedures ere so similar that the 
board must function: all others were tested. 



SHI Source Handshake; complete capability. 
AH1 Acceptor Handshake; complete capability. 
T5 Talker; complete capability 
L3 Listener; complete capabl I Ity 
SRI Service Request/Serial Poll; 

complete capability. 
RLI Remote-Local; complete capability. 

Including Local Lockout. 
DC1 Clear/Selective Device Clear; 

complete capability. 
DTI Device Trigger; complete capability. 
TE5 Extended Talker; complete capability. 
LE3 Extended Listener; complete capability. 
PP1 Parallel Poll Response. 



CI, 2, 3,4, 7 Controller Functions: 
System Controller 
Send IFC I Take Charge 
Send REN 
Respond to SRQ 

* Conduct Parallel Poll 
Send l/F messages 

* Receive Control 

* Pass Control 

Take Control synchronously 
or asynchronously. 

I do have one complaint with the construction of 
the PCB. In order to use the IRQ hardware 
Interrupt, a link must be set. (The manual Indicates 
at one point that a switch Is available and at 
another suggests setting the link.) However, on the 
board reviewed a programming link was not Installed 
so a wire or link had to be soldered to the board. 
An earlier version of the board had a switch to turn 
the IRQ on or off as needed. 

The hardware, however, functions very well 
Indeed. The MC68488L apparently has the capability 
of running at 2 MHz, for the board would USUALLy 
function at that speed even though the slow 1/0 
stretch facility was not enabled, if you can stand 
an occasional error In transmission or reception, 
you might try running this board at 2 MHz with the 
slow 1/0 turned off. The performance of the board 
was determined with the computer running at 2 MHz 
and the slow 1/0 enabled. 

HARDWARE NOTE: 

One annoying, potentially ruinous effect the 
author repeatedly observed (some people never learn) 
was that If Instruments connected to the Interface 
were turned off and on while a disk access was In 
progress the system would usually experience an 
Interrupt. This usually led to the destruction of 
the file but never the entire disk. I em not certain 
whether this effect Is a function of the particular 
software (my editor), the cables, the proximity of 
the Instruments to the computer or to the Interface 
Itself. Cycling the Instruments while no disk access 
was taking place had no effect of any kind. At any 
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rate, I finally learned! 

SOFTWARE ! 

The IEEE-488 board comes with a generally 
excellent Instruction manual which will be of 
continuous use. Included In the manual are (1) a 
general description of the capabilities, circuit, 
and operation of the Interface, (2) a rather 
complete set of driver routines (In 6800 assembler) 
which allow communications with devices on the bus, 

(3) a series of back -to-back test routines (In 6809 
assembler) to test one board against a known good 
board placed In two 1/0 slots of the same computer, 

(4) a circuit diagram and component layout, (5) a 
copy of the Motorola Data Sheet for the MC68488, and 
(6) a three part article "Get Your Pet" on the IEEE 
488 Bus reprinted with permission from Kilobaud 
M Icrocomput Ing. 

The driver routines give sample programs In 6800 
assembly language and are sufficiently well 
documented to be used as Is or translated to a 
higher level language such as PL9. (The author Is a 
relative novice at assembly language programming yet 
had no trouble In using them.) The back-to-back test 
routines are also of value In programming the board 
to talk to the bus, for several advanced routines 
not often used are not Included In the 6800 routines 
above. The articles reprinted from Kilobaud will 
also give the novice some help In interfacing. 

After studying It a great deal, the Motorola Data 
Sheet will also become Indispensable. Have you read 
Ron Anderson's comments on the 6840? This chip 
comes with 13 active registers (one of which Is not 
used In this Implementation) at 7 different 
addresses- Each bit, of course, has Its own meaning. 
The non-existent register, RE61W, has been used to 
send the control commands, REN, ATN, IFC and E0l. 
The unused register has been decoded to read SRQ. 
So you are back to 14 programmable registers. You 
may correctly gather that without John Moore's 
programs, I would have been lost! In fact without 
these programs the board would be effectively 
unuseable, or at least extremely difficult to begin 
to apply. 

SOFTWARE PROBLEMS: 

Now that t have praised John Moore's software, I 
must mention one problem that I had. I don't 
believe that It Is a true bug, but it certainly 
bugged me for several weeks off and on as I found 
time to work on the review. (Being a chemistry 
professor Is only a sidelight!) 

Before I go Into the problem with the software, 
some particulars about the IEEE-488 Standard should 
be given. The IEEE-488 Standard specifies a byte- 
serial bit-parallel Intercommunication system 
between Instruments designed to its specifications. 
This byte-serial bit-parallel arrangement 
necessitates a "handshake" between the listening 
device and the talking device. (The computer will 
either be I Is ten ing or talking even when It Is the 
control ler.) Once s byte has been transmitted or 
received the other device must acknowledge that the 
byte has been accepted. In the M068488, the data Is 
transmitted or received through one register while 
the handshake Is tested for completeness by 
accessing another. It seems reasonable to assume 
that the test for the handshake could be made either 
before or after the transmission. (If one tests 
before the next transmission then the 6809 during 
the Intervening period could process Information 
necessary to output the next bit while the MC68488 
Is testing the handshake of the previous 
transmission. This In theory could save time by 
having the 6809 not wait on the handshake.) Using 
the original software with the test for handshake 
completeness before the next transmission led to 



discovery of the problem. The problem Is quite 
possibly hardware dependent so a description Is 
necessary. 

The University of Maine at Farmlngton has a 
Keith ley 192 Programmable OMM Interfaced to a GIMIX 
6809 Microcomputer through the WIndrush board and a 
1923 Interface for theKelthley. The voltmeter Is a 
rather Intelligent device (with a MC6808 at Its 
heart and a MC68488 for an Interface), and at first 
It looked like we might have a Intermittent hardware 
problem with the 192 as the programs would crash In 
as I! tt I e as a few seconds up to hours. It wasn't 
until Keith ley loaned me a second 192 that I knew 
the problem was with the software. 

The Keith ley was programmed to take data at 
repeated Intervals using the 1/0 test routines 
BYT0UT and BYTIN In the manual. The program would 
function for a time and then crash. The problem was 
usually found to be a forever loop Involving the 
handshake of BYT0UT and would occur whether the 
computer was running at 2 MHz with the slow 1/0 
stretch or at 1 MHz (although failures seemed to 
occur somewhat more often with the 6809 running at 2 
MHz.) By outputtlng to the terminal the time from 
the Internal clock and all bits sent to and received 
from the Kelthley, I was thus able to determine 
exactly how long the program ran before It crashed. 
Much to my amazement, both meters functioned 
essentially Identically. I got quite used to having 
my computer run al I night (or any other time I 
didn't need It) to test for another failure. It was 
even more amazing that the failure rate seemed to 
depend on what feature of the WIndrush board was 
being tested or what kind of programming was being 
used on theKelthley. (I should point out that I was 
simultaneously learning the capabilities of the 
Kelthley.) A given program would often run for 
hours with no failures and do so consistently, and 
another would crash In four minutes or even a few 
seconds. NOTE: Simply reversing the order of the 
test for the handshake cured the problem! And as 
written above, the problem may very well be hardware 
dependent! You may either be able to use John 
Moore's technique or may need to use mine. If your 
computer runs at 2 Mhz , you may also want to add 
NOPs (GEN $12 In PL9) after transmission of the 
universal command signals In order that a given 
Instrument be able to execute the command before 
receiving any more Information. 

ORIGINAL OUTPUT ROUTINE: (by John Moore) 



Previous Byte Gone7 



8YTOUT PSHA 




L7 LDAA 


REG0 


ANDA 


1*01000000 


BEQ 


L7 


PULA 




STAA 


REG7 


RTS 




MODIFIED 0U1PUT 


: (In PL9) 



PROCEDURE BYT0UT(BYTE OUTBYTE) :BYTE INDEX; 
REG7 = OUTBYTE; 
GEN $12; GEN $12; /* USED ONLY AT 

2 MHz for si Ight delay V 
REPEAT UNTIL REG0 AND $40 <> 0; 

/♦ PREVIOUS BYTE G0NE7 V 
CHAR = OUTBYTE; 
EN0PR0C; 

One other very minor point concerning the back- 
to-back test routines. The error checking routines 
wll I determine as many as 66 different errors. The 
only output Is ERROR t . To determ I ne where the 
error occurred you musT - read through the program 
llstlng-llne by line. Then you must decipher what 
the program was doing to determine the cause of the 
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failure. This Is a minor point for most of us will 
only have one board and thus couldn't use the 
routines. 

CONCLUSION: 

I would highly recommend this board to anyone who 
has an Instrument with IEEE-488 capabilities and 
desires to have the Instrument be Interfaced to a 
computer with an S-30 or S-30C bus. I can also 
predict that you will have some learning to do, 
particularly If you are not already familiar with 
the IEEE-488 bus. 
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Product Review of 
VIRTUAL DISK FOR OS/9 LEVEL 

by Bud Pass 



INTRODUCTION 

Many OS/9 users have hardware which will support 
extended addressing but would be quite expensive to 
upgrade to support OS/9 Level 2. This Includes many 
SWTPC systems using the MP -09 CPU board and many 
GIMIX systems using several models of CPU boards; 
the primary requirement Is that the CPU board have a 
OAT facility, and that the memory boards be capable 
of extended addressing. 

This product a I lows such users to access the 
extended address space as If It were a single disk 
drive. In testing, virtual disk has been determined 
to be several times as fast as a hard disk, although 
the overall performance Improvement Is very 
dependent upon specific applications and usage. 



HARDWARE CONFIGURATION, 

In order to use virtual disk, the system must have 
at least 8K bytes of extended memory beyond the 56K 
bytes of memory used by OS/9 Level 1. ALL memory 
boards In the computer must have extended addressing 
enabled. The processor board must also have a 
SWTPC or GIMIX OAT facility Installed and enabled. 
The I/O board may have the extended addresses 
decoded If It Is desired to use the top 8K on all 
except one extended pooa; otherwise, the I/O board 
decoding of extended addressing Is not required. 



If the memory boards do not support extended 
addressing, It may be possible to modify the board 
to use the VMA* line on the SS-50 bus, In addition 
to the four extended address lines on the SS-50C 
bus, as Inputs to a 74LS138 decoder to cause the 
memory board to respond only to memory addresses 
within a specific 64K extended address range. This 
set of modifications was discussed In my article In 
the September 1982 Issue of *68' Micro Journal and. 
In somewhat less detail. In an article In the 
September 1983 Issue of '68' Micro Journal. 



The addressing of the 56K bytes of memory used by 
OS/9 must be on extended page zero. The addressing 
of the memory for the virtual disk can be on any 
other page and In any order. This means that If the 
system does not decode the I /0 board for extended 
addresses (as Is the case In SWTPC mother boards), 
the maximum size of the virtual disk Is 840K bytes. 
If the I/O board Is capable of decoding extended 
addresses, It must be set to decode extended page 
IF. In this case, the maximum size of the virtual 
disk Is 960K. For comparison, a standard 5.25" 
single-sided, single-density, 35-track, disk drive 
has an 87. 5K byte capacity under OS/9. 



SOFTWARE CONFIGURATION 



Once the cmmnry Is properly configured, the memory 
map must be determined for the device descriptor. 
Memory Is mapped In 4K segments which corresponds to 
the OAT mapping. AM memory used must be In 
complete 4K byte segments- 
There are two s I Ight Jy-dlf ferent OAT configurations 
that are supported by the program. The first Is the 
SWTPC DAT, which has the high nybble equal to the 
extended page and the low nybble equal to the 
comp lament of the number of the 4K byte segment on 
the page. The other Is the GIMIX DAT which has a 
high nybble the same as Just described and the low 
nybble equal to the number of the 4K byte segment on 
the page. The driver determines the type of OAT 
from the device descriptor, which Is assembled with 
an Indicator of the type of OAT and a map of the 
extended address pages present on the system. 

This extended address map Is a list of the 4K byte 
segments which comprise the virtual disk space. 
Each entry In the list Is one byte composed of the 
high-order eight bits of each 20-blt extended 
address representing the start of each 4K byte 
segment. The order of list entries Is arbitrary, 
but, once established, should be consistent. Page 
zero of the system memory must not be Included In 
the map, nor may the high 8K bytes of each 64K block 
If I/O extended addresses are not decoded. 

Some examples of extended address mop entries 
fol low. 

for a 32 K board addressed SI 0000 - S17FFF 
fcb 110, S1I ,$12, 113.114,115, 116,117 pg 1 0-7 32K 

for a 32 K board addressed 120000 - 127FFF 
fcb 120,121.122,123,124,125,126,127 pg 2 0-7 32K 

and 1 24K board addressed 118000 - 11DFFF. 
fcb I18,lt9,IlA.l1B.I1C.IlD pg 1 8-E 24K 

Once the device descriptor has been assembled and 
the device driver has been assembled (If necessary), 
they may be loaded. Their default names are "/v" 
and "Vdlsk", respectively. Whenever the virtual 
disk Is to be accessed, they must be present In 
memory. If desired, they may be loaded automatically 
with the 0S/9 startup shell script or they may be 
Included In the OS/9 boot file Itself. 

The standard OS/9 FORMAT program Is used to 
Initialize the virtual disk. If all of the system's 
extended memory Is battery backed-up, the FORMAT 
program need only be used once unless the virtual 
disk contents are corrupted, the battery falls, or 
the user desires to clear It. However, If some or 
all of the system's extended memory Is not battery 
backed-up, the FORMAT program must be used after 
each power-up. Since OS/9 Level 1 does not Itself 
disturb the contents of the virtual disk, the FORMAT 
program Is not required to be used after each 
re-boot. However, the virtual disk program has no 
facilities for determining If the contents of 
virtual disk has been corrupted by software, 
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hardware, or liveware error, so critical files 
should be reloaded to virtual disk after a re-boot, 
or the FORMAT program could be used on each boot to 
ensure the Integrity of the virtual disk. 



MODIFICATION FOR LARGE CONTIGUOUS MEMORV CAROS 

There Is a s I nip le modi f Icat Ion for 64K byte boards 
to "fold" the memory Into two 32K byte pages. That 

Is to switch address line A15 with A16. This will 
make the card's A 16 extended address line determine 
whether the 32K byte pages will be decoded In the 
top or bottom half of the 64K byte physical 
addresses and the A15 extended address line will 

logically move the second 32K byte block to the next 
extended page. For 256K byte memory cards, line AI5 
may be switched with line At 8. Whatever the memory 
board arrangement, the A15 line should be switched 
with the lowest address line that Is switch or 
Jumper selectable. 

However, there are 1wo limitations In the use of 
this technique. The first Is that the first 64K of 
memory (extended page zero) must be logical ly and 
physically contiguous, since OS/9 does not 
Intelligently manipulate the DAT to logically 
relocate blocks of memory, as FLEX and UNIFLEX do. 
The other Is that this will limit the amount of 
memory which may be placed Into the system to about 
512K bytes. 



EVALUATION OF THE VIRTUAL DISK FACILITY 

Once the Instructions for the establishment of the 
virtual disk have been followed, the virtual disk 
facility works as described earlier. If the user Is 
accustomed to the speed of 5.25" disk operations, 
the speed of virtual disk will make the system seem 
vastly faster. It Is also faster than 8" floppy or 
hard disk operations, although not by so large a 
margin. 

The current cost per byte of one-megahertz virtual 
disk <about J200 per 64K bytes) Is very comparable 
to the cost of 5.25" disk storage, and Is dropping 
faster than the cost of disk drives. The virtual 
disk facility suggests a small system configuration 
of two 5.25" disk drives and 64K to 960K bytes of 
virtual disk used In place of a hard disk drive. 

The current Implementation has several shortcomings, 
which hopefully will be corrected In the future or 
are not Important to the application. 

The most obvious current problem concerns the 
necessity for manually constructing the extended 
memory map and reassembling the device descriptor 
whenever the extended address configuration Is 
modified. Ideally, the device driver would 
automatically construct the extended memory map 
whenever the virtual disk is formatted. The only 
option selection required by the user then be the 
selection of the proper device descriptor for the 
type of DAT, and that should be required once per 
virtual disk Installation. This Is not a great 
problem for a system which doss not change often. 

Another current problem, already discussed earlier 
In this review, concerns the lack of virtual disk 
Integrity assurance. There Is no automatic warning 
that that the virtual disk has not been formatted or 
has become corrupted since formatting, due to 
hardware, software, or liveware error. A method 
such as a global checksum stored In virtual memory 
could be used to solve this problem. OS/9 provides 
a system call for generating a three-byte checksum 
which coil Id be used to Implement this Intearltv 



assurance. Without It, the contents of virtual 
memory should be considered suspect after a re-boot 
and critical flies should be reloaded. 

A related problem concerns the uncertainty 
surrounding the necessity of when to format the 
virtual disk. The definition of a conditional 
virtual disk formatter would solve this problem. It 
would format the virtual disk If the checksum were 
not correct. 



CDNCL US I ON 

The VDlSK facility for OS/9 level 1 was reviewed 
here. I am using It and, other than the 
Inconvlencos Just discussed, It seems to function 
properly, at least under OS/9 version 1 .2 on a SWTPC 
with 512K of memory. It Is very fast and 
convenient, especially for DSAVE and other temporary 
files- If the limitations are not Important In your 
application, It may be very useful to you also. 

VOISK Is available from South East Media. The 
object-only version is $79.95 and the version with 
source Is 1149.95. Their ad appears each month In 
'68' Micro Journal. 



DISASSEMBLER 



OVERVIEW 

This disassembler Is deslaned to work with TSC 
6809 binary files. It reads t!ie file and produces a 
source listing la la ASMS) and a source file (a la 
.TXT). 

The source file created Is compatible with both 
the TSC editor and the TSC assembler. It contains 
only tags, opcodes, and operands- 

The source listing Is In the TSC 6B09 FLEX 
assembler format. It contains the line number, 
address, object code, tegs, opcode, and operand. In 
addition, It contains the NAM, ORG, FCB, FCC, SETDP, 
and END pseudo-ops- If direct paging Is used, this 
fact Is flagged, and a comment Is printed on every 
line which uses It. In addition, the llne<s) which 
loads the DP register Is also commented. 

After the source Is printed, a sorted cross 
reference of all tags Is printed, although this may 
be suppressed. It shows the line where the tag Is 
defined, the tag, and all lines where It Is 
referenced. 

Since much of the Information on the listing Is 
NOT put to the source file, a hard copy Is highly 
recommended. 



DIRECT AOORESSING 

Because the 6809 allows the direct page to be 
anywhere In memory, It would be Impossible for a 
disassembler to determine where the direct page Is. 
Consequently, we simply flag the fact that It Is 
used, and leave It up to an Intelligent being to 
figure out what page it Is on. 



MULTIPLE FILES 

Because of the APPENO utility, or a "backwards 
ORG" statement, the code on disc may not use 
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continually higher memory addresses' If this Is the 
case, the disassembler will create multiple files & 
listings' These will be distinguished by the last 
letter of the extension, which Is Incremented for 
each section t.DSA, .DSB, etc.). 

NOTE: the line numbers will start over at I; 
the page numbers will continue to Increment. 



HIDDEN JUWPS 

The entry point of any code which Is not 
explicitly referenced will be flagged on the printed 
output by an asterisk In the tag column. This code 
may be unused. It may even be data. On the other 
hand, it may be accessed by another program or a 



Jump table. 



RUNNING THE THING 

Copy the disassembler to your system disc. 
NEWDISK a disc and copy the binary file you want to 
disassemble to It. (Unf ragmented discs run faster.) 

The printed output Is sensitive to the TTYSET 
parameters. Suggested parameters are: 

TTYSET,EJ*0,WD*80 
The depth should be whatever your CRT will handle. 
If the output Is not going to the CRT, the programs 
assumes a 66 line page In the printer. 

Adjust the paper so the printer Is at the last 
line of the page. FLEX does a PCRLF before 
printing, so the first "printed" line will be line 

I . 

The command line for the disassembler Is: 

tP.I OISSEM,<flle spec>(,<f lie spec>H+CI 

(Use the "P" if you have a printer!! I) 

The Input file defaults to the working drive, 
.BIN extension. The output file defaults to the 
Input file drive and name, but the extension Is 
always .DSA (for DISAssembled) . As noted above, the 
last letter CA) will Increment If multiple files are 
created. The +C suppresses the cross reference 
printout. 

For each section of the code, you will be asked 
the beginning and ending addresses of known data 
areas. (The ending address means the last byte of 
data, not the first byte of code which follows. 
Make as few or as many entries as you know or need. 



PHILOSOPHY 

The overriding concern In writing this 
disassembler was to have the computer do as much of 
the work as possible. Run time was a consideration, 
but not an overriding concern. 

Some disassemblers start at the beginning of 

the code and try to disassemble It. When they run 

across a byte that Isn't a legitimate opcode they 
print an FCB and continue- 

The first problem Is staying In sync. A BRA 
may be a space, and everything will be off until the 
disassembler hits the "right" sequence of Invalid 
opcodes. 

The second problem Is finding data printed 



vertically for two pages. 

These two problems can be avoided In different 
ways. One way Is to have the operator (you) Input 
address boundaries for data areas, which Is great If 
you know where they are. Another Is to have the 
disassembler distinguish data from code. A third 
would be a combination. 

This disassembler Is a combination. In simple 
cases It will distinguish data from code. However, 
In ambiguous situations, It will opt for code. If 
It makes a mistake, you can run It again, entering 
the newly discovered data areas. IS I nee Motorola 
chose 00 as a valid direct-page opcode, many direct 
page warnings Indicate data!) 

Disc Input (vs. code In memory) was chosen to 
free up as much memory as possible for the tag 
tables. Any code In memory can be put to disc with 
the SAVE utility. 



REQUIREMENTS 

Since the disassembler runs under TSC's 6809 
FLEX, you obviously need 6809 FLEX to run It. 
Before running, you will want to list the first 
couple pages and check the equates against the 
"Advanced Programmer's Guide". (If your system Is 
in C000 - DFFf you're probably ok.) 

The program Is about 7k bytes long, and uses 
the memory from the end of the program to (MEMEND) 
for the various tag tables. As a guide, the 
disassembly of FLEX used an additional 6.5k, to 
35DC, for the tags, and ran for one hour and two 
minutes (with a 60 LPM printer; output to 9600 baud 
CRT was much faster). If memory Is too short for 
the cross reference, the cross reference is dropped. 
If memory Is too short for the tag table, the 
disassembly Is aborted (with an appropriate 
message). 



HOW !T WORKS 

The disassembler runs In four (+/-) passes. 

The first pass creates all possible tags. It 
starts at the beginning of the file and creates 
temporary tags for all direct. Indirect, extended 
and relative addressing modes. If the "code" 
terminates with a transfer of control (8RA, JMP, 
etc.), these tags are sorted Into the permanent tag 
table. When the "code" terminates (absolute 
transfer, bad opcode, transfer to known data, end 
of file, or "backward" ORG), the process Is 
repeated, starting one byte farther Into the file. 
When this starting location Is beyond the end of the 
file, the first pass terminates. We now have a 
table with every possible tag. 

The second pass deletes all coding tags whose 
code contains either bad opcodes or transfers to 
"bad" tags- It Is reexecuted until no more bad tags 
are found. 

The third pass uses the refined tag table to 
decide whether the bytes are coding or data, and 
flags all tags that are referenced and/or In the tag 
column. This allows the fourth pass to print 
equates at the beginning (which allows the assembler 
to address direct addresses directly). 

The fourth pass outputs the source to printer 
and disc After the fourth pass, the cross 
reference prints. (In the case of multiple files, 
the whole process starts over with the next 
section. ) 
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SUMMARY 

This disassembler does most of the aggravating 
work Involved in cracking object code* 

The direct address warnings alert you to this 
Possible problem (I.e., the tags are In page 00, but 
the DP register Is somewhere else)- 

The sorted cross reference allows easy checking 
of tag usage. It ts printed on separate pages for 
slde-by-slde use. 

The use of FCC makes the listing shorter and 
easier to read. Any printable character, upper or 
lower case, will be FCC'd, except quotes (the 
del iml ter). 

Multiple files, If they are created, alert you 
to the possibility that earlier code may be overlaid 
by later code. 

The listing contains both the Input and output 
names In the heading so you know what It's a listing 
of. 

And, best of all, the only price you pay Is a 
si Ightly longer run time. In other words, the 6809 
runs for twenty more minutes and saves you eight 
hours work, which Is why you bought It! 



W I I 1 1 am Stock 

1125 Lois Or. 

Cincinnati, Ohio 45237 

513-641-0181 after 6 pm Eastern time. 



NAfl MSfFaiS FOR TSC 6809 FILES 
01S-ASSEABL£S 6809 CODE FRCK 
TSC .BIN DISC FILE 

OPT 



fell tint: 
(P) 01SSEK <fil»-sMC>t.<rlle-se«c»|.'C] 

HHI 

Version 4 idtel user defined MU *r_e»*. 

Version 5 cerrected seat »inor bim in 4: 
iddtd error ekftkin) of user diU ere* 

limit; 
rut tn • in coluan before t» to 

tndicitf boeinnini of unreferenced 

cod* Ipessible iimf Ubltl; 
caecis For codini ten in usrr defined 

4r»»s brfort nittiru Uf in tw 

tn tiblo lose loss aetorv * run 

futor). 

Version 6 doesn't exuine knotr. dtti ifeis 
for possible code. 

Version 7 forces 66 lints ptf N> if 
winter is ustd Ivilue It rDEPllI): 
•Jkes printim of cross-reference 
optionil l<C sueressos printl. 

Version 8 fixes the 'first til" problem 
lis it diti or is it code 1 !. 

Version 9 fixes tn 'entr* ti»' eroblea. 
Staetues tbe entri Us till be n»n- 
txecutisle cede (doesn't end mth 
Ibsolute trinsfer). If it's datt. 
it's disassembled is iiti. You sort 
it out' 



Also lutm 
files. 



iticill* deletes old .0S> 



pwuic tari iayout: 

IIIII8F ItCRE IHI! > fKXHIC 

■ = INFO BYTE AS F0UO»S: 
Tnmlbeo «BE iuii a HDOE 

I » IS TRANSFER OF CONTROL 
bbb > I BYTES IN COfWD 
1 . Hi! 



>nn IS FIFTHS OFJIhED: 
0* lf*€RD«l 

1 "- lnTJEIED 

2 * DIRECT 

3 = E1TEMD 

4 « 1HED1ATE 

5 = RH.ATIVE 

F » F0BWT BYTE is follows: 

bit on - print hex 
bit off ■ print seece. 



BIT DEFINITION OF 1ST BYTE OF TAG: 
(D ties ire d«U. I tots art code. All 
Uss print is T<iddr>.) 



TAC NOT IN TAG IN 

t« celuon t»« coluan 

D 0100 0100 1100 0100 t» not referenced 

T 0101 0100 1101 0100 don't ECUatt 

d 0110 0100 1110 0100 tM 
t 01 II 0100 llll 0100 referenced 
EOUite don't ESmte 

QPFRAK) lAYOJf in print line before SPice 
sueression: 

0123*56 789ABCD1 

[|*TMMh—Ie4] 

« Y 

U etc. 

e FLEI SYSTEH EBUATES 

COW FLEI E0U K0C4 

0*02 TTYE0L EDO FUKHC02 oTTV EM OF LINE CHAR 

CC03 DEPTH ECU FLEKWC03 rrAGE LENGTH 

CCM LNBFPT E0U REIH0CI4 eBUFFER POINTER 

OCIA CUBLN E0U FlEItHCIA •OH5HT LINE NUMBER 

tX22 OUTSN E0U FUIM0C22 »CRT OR PRINTER 

CC2B rOtJO E0U FtilttCCTI •€» OF NDOTt 

CD03 MARK E0U FLEI»»0003 tfUI REDfTRY 

COOF OUTCN E0U FLf I»«00F trRIHTER OR CRT 

CD12 0UTCH2 E0U FIEM0I2 tCST ONLY 

C015 GFTOfl EOU FliltWOIS 000 CHAR FROA KB0 

COia PUTO* EOU FIFIHO01B erVT CHAR TO MHATEVER 

C01E IWUFF EOU fLEIelOtlB KSET INPIfF BUFFER 

C0IE PSTfNi EDO FLEIHCOIf •PRINTS STRING 

CK4 PCRLF EOU FU5HWC24 oPRINTS CR/LF 

can Nirai eou fumoo27 •neit chr fro*, buffer 

C02D CETFIL EOU FIEI«M020 eGETS FILE SPEC 

CS33 SETEIT EOU FLEIH0O33 eSETS EITEXSI0N 

COX OUT* I EOU FLF.IH003C rPRINT I FCI BYTE 

CD3F RPTERR EOU FLEIH003F oOEPtFT FlEI ERROR 

CD42 GEDCf EOU FlEI HOW J KIT AOOR FROA BUFFER 

CO»5 OUTMR EOU Fl£I«*00«S ePRINT 2 l€I BYTES 

0403 FRSaS EOU FLEIM1403 eaOSE Ail FllES 

0406 FHS HU FIEIHI406 e{Ai FRS 



0000 
0001 
0003 
0011 
001E 
0022 
0023 
0038 
0040 



e PCS BYTE 0FFSCTS 



FUNC EOU 

STAT EOU 

DRV EOU 

STRSEC EDO 

ICIT C0U 

D1DI EOU 

RIDI C0U 

COP EOU 

DATA C0U 





I 

3 

17 

30 

34 

35 

39 

64 



eFUCTION COOE 
•FILE STATUS 
HR1VE ItffE) 
•START TRJC 1 SECTOR 
•OUDfT POSlllON 
•DATA INDEX 
t WBjflj DATA INDEI 
•OTFRE3I0H FLAG 
•236 BYTES OF SECTOR 



• IMTA AREAS 



0000 

0000 42 

0001 0009 
0003 1C77 
00O5 IC77 
0007 1C77 

0009 IC7A 
000B IC70 
0000 ICi'D 
000F FFFT 

0011 00 

0012 00 

0013 0001 

0015 00 

0016 00BA 

0018 04 

0019 0000 
0018 00 
OOIC 00 

0010 00 
001E 

%% 

0022 
0023 

m 

0027 
0029 

ooz 

002F 
0030 
0031 



CRD 

PH7TH FC8 

FSB 

DATST FOB 

DA1END FOB 

TAGST FDB 

TKEW FDB 

ITGST FDB 

nGEHD FDB 
OTtAOO 
CKTR 
DPflAC 

LINDO FOB 

FCCtMT FC8 

Fcaoc FOB 

RRIDI 

N1T0P 

DTFIC 

ABQRTF 

BiFlAC 

BIND 

7APFIG Rnfi 

IWFW RNB 

WMCTG M 

BADTJP 

IFER 

LASTS 

LSTBLK RHP 

SAVOfO FK 

otort m 

BYT«T RTfl 

hdde m 

ICIFRI RH8 



O 
66 
9 
POEM 



FDB 
FCS 
FCB 



FC8 
FIB 
FCB 
FCB 
FCB 
FStt 



RUB 

m 

Rnfi 



PM* 

poeoo 

P0CO6 

PQPODH 

•FFFF 





I 



D0FWM 

4 









2 

I 

I 
I 
1 
2 

2 

S 
1 

1 
I 
I 



•LINES / PR1N1EB PACE 

•VERSION 

WM OATR POINTER 

• TAG TABLE POINTER 



•TRAJGFFR OOOfFSS 
•BLOTX COUNTER 
•REAL O.P. FLAC 
•COOING LINE t 
•MR CUT FOR 'FCC' 
•aR POSN OF "W 
rt£VJI« RIDI 

«en AorKss 

•CUP TAG FLAG 
♦ABORT FlAG 
•O = PRINT BSF 
»81N«Y SEARCH OFFSET 

•NuVisn = itrra tag 

•Q > DATA: WtHERO > COOE 
HOKOfTJMng CODE 

•bad mn 

•BRA. Jf , ETC. 

•LAST <X£ST10)MbU AOUR 

•CQflWffl IC-ltE ktWING ON 
• t BYTES M CaiMND 
•BYTE COUNT 
•MOSSING HUE 
•PRINT F0RMT FOR OBJECT 
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tO 32 




TA0K.D 


RTC 


3 


•TAG BUUD AREA 


0035 




GOAD OR 


rtc 


2 


•LAST GOOD ADDRESS 


1037 




GOIRX 


me 


2 


•LAST GOOD TRACX/SECIOR 


003? 




GORIDI 


RfQ 


; 


•WAR RIOt WERE 


00 J» 




coom! 


RUB 


i 


♦K*T TIE QMR WERE 


00 3t 
003F 




QKTAG 


RTC 


2 


•CURRENT TAG AOOKESS 




P2TA0 


filffi 


2 


mm CURTAG 




KSEC 


RTC 


2 


•SECTOR «RE 02 STARTS 


OMI 




*]DI 


rw 


1 


■R10I OF 02 


0042 




>R5T 


RTC 


2 


• IREF STAAT 


0044 




XKM 


RMB 


2 


•IRF EM 


COW 




irtag 


me 


3 


«IR£F MORK AREA 


*w 




TTYOEP 


RHB 


1 


»<F1G1NAL DEPTH COLMT 


oow 




R.IKE 


mi 


79 


•PRINT LINE 




004A 


PUN 


ESU 


PlIKE 






0050 


PADtt 


EMI 


PL!NE«6 






0055 


PHE 1 


EOU 


PLIIEHI 






0043 


PTAG 


EOU 


PLIKEt25 






0069 


POPCD 


EOU 


plikeoi 






006F 


POPW 


EOU 


PLINE07 






0088 


PAStll 


EOU 


PLI»€»62 






008E 


pcon 


EOU 


R.!K£»68 




0099 04 




(CAM 


Fee 


4 




009A 




a i* 


SH9 


56 






M» 


0AO1K 


eoii 


DIKE 


••FCC - PRINT LI* 




009F 


ONE! 


EOIJ 


DL1KE*5 






OOAD 


DTAG 


EMI 


B.INEM9 






0063 


COPCO 


EOU 


a.lK£»25 






0009 


DOPW 


EOII 


D.INEOI 




0007 04 






pea 


4 




0003 44 69 73 61 


HEAD 


FCC 


'DiiHstiolv of ' 


0007 73 73 65 60 










00D8 62 6C 79 20 










OODF 6f 66 20 










C0E2 32 : 


20 20 20 


HFILE 


Fa 


■2 


• 


00C4 20 20 20 20 










OCtfl 20 20 20 20 










OOCE 20 20 20 20 










uOF 2 20 












O0F3 tf : 


75 74 70 




FCC 


•ogtrut * 




O0F7 75 74 20 30 










owe 20 












(#C 32 20 20 20 


HOFILE 


Fa 


"2 


• 


0100 20 20 20 20 










0104 20 20 20 20 










0106 20 20 20 20 










OIK 20 












0100 SO 41 47 45 




FCC 


•PAGE ' 




0111 20 












0112 




hpabe 


RFC 


4 




0116 04 






Fca 


4 




0117 0000 


iron 


FOB 







0119 




FC8IN 


Rffl 


320 




0259 




fcbom 


RFC 


320 




0399 4f 




START 


CUM 




•SET DIRECT PAGE 


039A IF 


88 




TFR 


A. IF 




0J9C 17 


1308 




LBSR 


PRELIM 


•DO DISC SETUP 


039F 1025 0091 




UCS 


FIN] 


•£TKRSI ABORT 


03A3 9E 


07 


STAR1I 


LD1 


TAOST 


•START niffr TAG 


03*5 86 


44 




LDA 


I'D 




03A7 A7 


80 




S1A 


0.1« 




03A9 Ct 


FFFF 




LOO 


MFFFF 




03AC EO 


84 




STD 


0.1 




03AE DO 


OF 




SID 


1FRA0D 


•A5&IC NO XFER 


0380 17 


I7FF 




LBS) 


OETWT 


•get aam data areas 


0383 86 


S4 




IDA 


I'T 


•START WHY TAG 


0385 A7 


If 0007 




STA 


ITAGST] 




103B9 17 


WE 




LBSR 


PASSI 


•1ST PASS HAKES TAGS 


03BC 25 


48 




8CS 


CLOSE 




*3K 9C 


08 




LDI 


TTCST 


• 'END START* TAG 


03CC 86 


S» 




LDA 


I'T 




03C2 A7 


80 




SIA 


O.I< 




0X4 OC 


Of 




LDO 


IFRADO 




03C6 1083 FFFF 




QffD 


MfFFF 


•PRELOADED. NOT VN ID 


OXA 27 


07 




BED 


corn 




03CC ED 


ft] 




STD 


S3** 




03d 9F 


OD 




SU 


nceo 




0300 17 


0AT4 




LBSR 


R|PPl£ 




0383 00 


18 


C0XT4 


1ST 


DEBUG 




0305 27 


03 




SB 


COMTI 




0307 17 


1722 




ie 


a if 




COM 17 


0106 


COMTI 


LBSR 


PP6S2 


•2W PAS5 Q.IHINATES 


0300 25 


27 




BCS 


close 


i'V TAGS U11CN 


COOf 00 


20 




1ST 


ZAPFLG 


•WON'T EXECUTE 


03E1 27 


FO 




BED 


O0NT4 




0X3 X 


OF 




l» 


trwo 




0X5 1083 FFFF 




CAPO 


IIFFTT 




03E9 27 


09 




BEO 


C0NT2 


•NO ENTRY TAG 


OXD 17 


0892 




LBSR 


FIWTG 


•ENTRY TAG IS IOEHBCED 


03EE A6 


84 




LDA 


O.J 




03F0 8A 


20 




CM 


IZOOIOOOOO 


03F2 A7 


84 




STA 


0.1 




0*4 17 


01A6 


C0KI2 


LBSR 


PASS3 


•DOCTOR THE TAGS 


03F7 25 


00 




8CS 


DOSE 


• TO REFLECT ACTUAL LEE 


03F9 17 


I7K 




USD 


raocu 




03FC OD 


18 




TST 


DEBUG 




03FT 27 


03 




8FB 


C0NT3 




O4O0 17 


16F9 




LBSR 


nip 




0403 17 


0215 


C0NT3 


LBSR 


PASS4 


H1H PASS OUTPUTS CODE 


04% BO 


CE>4 


CLOSE 


.BR 


PCRLf 




0409 8E 


0259 




LDI 


•Fcanrr 




O40C 86 


04 




LOA 


■4 




040E A7 


84 




STA 


FlIC. I 




0410 60 


0406 




JSA 


FHS 




0413 8E 


0119 




1DI 


■FCB1N 





0416 OC 


3F 


0416 27 


08 


04IA 00 


IC 


04 IC 26 


07 


04IE 17 


0505 


0421 1027 FF7E 


0425 8E 


0119 


0426 86 


04 


042A A7 


64 


042C 80 


0406 


042F 96 


49 


0431 67 


CC03 


0434 BD 


0403 


0437 7E 


C003 



i no 


MSEC 




BFO 


FINIA 


•Git OF FILE 


TST 


AMR IT 




UfiR 


.m 


•IAD 1A8LE OVERFLOW 
•BAOOiAAB ORG 


IRFO 


STARTI 


•DO ICIT SECTION 


IDI 


•FCS1N 


•CLOSE FILES 


IDA 


H 




STA 


FUHC.I 




,ISR 


FH5 




IDA 


TTYOEP 




STA 


QFJTH 


•RESET OBPTH 


JSR 


FP5CLS 


•a»S£ ALL FIIES 


je 


INK 


•EI1T TO f\£I 



FINIA 



FINI 



•PASS I GUILDS ALL POSSlBli TAGS. 

• IT FIRST BUILDS rtfWAfr" TAGS FOR ONE 
•SECTION OF CODE. IF HE SECTION TURNS 
•air GOOD. IT SAVES f>€ IFJf TAGS. 

• IF THE SECT I W IS BAD, IT DUMPS THE*. 

• II CtNTlMJES DOING 1H1S UNTIL ALL 
•P0SS1B E TAGS HAVE BEEN 8U1LT. 



043A 17 


«09 


PASSI 


LBSR 


REUNO 




0430 DC 


19 




LDO 


NITOP 




043F DD 


25 




STD 


LASTO 


•STARI HERE ANO 


0441 1*9< 


: ob 




Lfl" 


ITGS1 




0444 ED 


21 




SID 


l.V 




0446 86 


54 




IDA 


1 T 


•CUE. KOPEFULY 


•MB A7 


A4 




STA 


».Y 




•44A 31 


23 




LEAY 


3.Y 




044C I09F 00 




STY 


FTKNt 




044F EC 


8B IE 


PID 


LOO 


NF.XT.X 


•OUICK ACCESS 10 1AST 


0452 DO 


37 




STD 


GOTO 


i OJCENT CODE 


0454 A6 


88 23 




LDA 


RIDI.I 




0457 97 


39 




STA 


GORIDI 




0459 96 


11 




LDA 


CNTR 




0458 97 


3A 




STA 


GOGNTR 




0450 It 


19 


PI8 


LDO 


NITOP 




045F 90 


64 




8SR 


PU 




0441 OD 


23 




TST 


BA03P 




0463 26 


23 




SHE 


PIC 


•DATA FOR SURE 


0465 17 


0530 




LBSR 


DCTDO 


•DECODE OPCODE 


0466 OD 


IC 




TST 


ABORTF 


•CHECK TTAG OVFLO 


046A 26 


56 




8Nf 


PIH 




04*C BE 


0119 




LDI 


•FC8IN 




046F A6 


01 




LOA 


STAT, I 




0471 27 


06 




SCO 


PIF 


•C0NT1NJE W ICIT QO 


0473 Bl 


oe 




CffA 


•8 




0475 26 


48 




8* 


PIE 


•CRROR 


0477 20 


Of 




BRA 


PIC 


•EOF: BACK IP 


0479 00 


V 


Plf 


TST 


NONCTC 




0478 26 


08 




8HE 


PIC 


MOKW1IG ABKTS TAGS 


047D 00 


23 




TST 


BAOOP 




047F 26 


07 




8* 


PIC 


• BAD OPCODE A0QK1S TAGS 


04BI 00 


24 




TST 


IFER 




0483 27 


D8 




BEO 


PIB 


•*IT CaHANO 


0485 17 


0A3F 




LBSR 


RIPPLE 


•ABSOLUTE TRANTER 


0488 86 


54 


PIC 


LDA 


I'T 




048A A7 


9F 0008 




STA 


(ITGST1 




046E OC 


25 




LDO 


LASTO 




0490 C3 


0001 




ADOO 


11 




0493 80 


30 




3SR 


PIT 




0495 00 


25 




STD 


LASTO 


•BLIP LAST OUESTlONAfU 


0497 17 


08A4 




LBSR 


FIND 




049A 25 


IS 




BCS 


PIA 




049C 6A 


SB 23 




SEC 


R1DI.I 




049F OC 


11 




INC 


CNTR 




MAI DO 


25 




SID 


LASTO 




04A3 00 


35 




STD 


G0ADO4 




04A5 I09C 


: oe 




LDY 


TTGST 




04A8 31 


21 




LEAY 


l.V 




04AA EC 


Al 




STD 


0>Y« 




04AC I09f 


00 




STV 


TTGEM 




04AF 20 


9E 




BRA 


PID 


•fOUND IT; GO PROCESS 


0481 8E 


0119 


P1A 


LU1 


•FC81K 




0464 A6 


01 




LM 


STAT, I 




04B6 27 


04 




BEO 


PIG 




0468 61 


oe 




a*>A 


•8 


•IS STATUS EOF? 


04BA 26 


03 




SHE 


PIE 


*m 


04BC IC 


FE 


PIG 


RTS 




•YES 


046E 39 










04BF BO 


C03F 


PIE 


.BR 


RP1ETA 




04C2 IA 


01 


PIH 


SEC 






04C4 39 






RIS 






04C5 9E 


03 


PI! 


IDS 


DA1ST 


•SEE IF DATA AREA 


04C7 OF 


23 




OR 


fJABQP 




04C9 9C 


09 


P1J 


Ofl 


DATENO 




04CB 27 


11 




BR 


P1L 


•NO KK KNOWN DATA 


O4C0 1DA3 64 




CtfO 


O.I 




0400 25 


00 




BCS 


P1K 


MOT THIS GROUP 


0402 10A3 02 




OFD 


2,1 




0405 22 
0407 EC 


oe 

02 




SJ& 


P1K 

2.1 


•NOT 1HIS GROUP 


04D9 a 


0001 




AM) 


• 1 




(HOC OC 


23 




INC 


BAOOP 




040E 39 




P1L 


RTS 






04DF 30 


04 


PIX 


LEAI 


4.1 




04EI 20 


E6 




BRA 


PU 




04E3 17 


0A3O 


PASS2 


LBSR 


REMIND 


•ELIMINATES EWRY T TAOS 


04E6 1025 009F 




LSCS 


P2A 


•CONTAINING BAD ITERS 


04EA 64 


FF 




LOA 


BFF 


•(CONDITIONAL OR NOT! 


04EC 97 


20 




STA 


7APFLG 





24 
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04EE 1/ 


LA/S 


P2B 


LBSR 


NEITT 


•GET HOT COOING TAG 


04Fi ion 0094 




LBCS 


P2A 




04F5 17 


0846 




LBS) 


FIND 


•FIND CODE TO MATCH 


We 1025 0080 




LBCS 


P2A 


•OCCK FOR END-. TAGS 


MFC 26 


FO 




BNE 


P2B 


• NOT COOEO AH 0000 


04FE OC 


It 




INC 


CNTR 




0500 <« 


88 23 




D£C 


RIDI.I 




05O3 DC 


19 




LOO 


NITOP 


•SAVE LOCN FOR NEIT 


0505 DO 


35 




STD 


OOAAH 




0507 EC 


88 IE 




LDO 


NEII.X 




«50A DO 


37 




STO 


Com! 




050C A6 


88 23 




LOA 


RIDI.I 




O50F 97 


39 




STA 


CORIDI 




051 1 n 


11 




IDA 


CNTR 




0513 97 


3* 




STA 


GDCXTR 




0515 OC 


38 




LOO 


CURTAG 




0517 DO 


30 




STD 


P2TAG 


•omwic cldtag 


05F9 17 


047C 


PX 


IBS) 


(new 




051C 8E 


0119 




101 


•FC81N 




05IF M 


01 




LOA 


STAT.I 




0521 27 


06 




BEB 


P2D 




0523 81 


09 




cm 


•8 




0525 27 


a 




BED 


PS 




0527 20 


60 




BRA 


P2A 




052? 00 


23 


P20 


TST 


BAOOP 




052B 26 


25 




BNE 


P2E 


• ABORT TAGS 


0520 00 


22 




TST 


MMCTC 




052F 26 


21 




BNE 


P2E 


•ABORT TAGS 


0531 96 


32 




LOA 


TAG9.D 




0533 81 


54 




CrfA 


I'T 




0535 26 


28 




BNE 


P2F 




0537 96 


30 




LOA 


MOOE 




0539 81 


10 




OTA 


MIO 


• INDIRECT ALWAYS VALID 


0538 27 


25 




BED 


P2F 




0539 DC 


33 




LDO 


rwa.Dn 




053F 1083 FFFF 




OTD 


HFFFF 


•PR-SET VALUE 


0543 27 


10 




BED 


P2F 




05*5 17 


0A38 




L8SR 


FINDTG 


•Fid) TAG 


0549 25 


06 




BK 


P2E 


«WT FOUND 


0544 M 


84 




LDA 


O.I 




C64C 84 


54 




ANSA 


I'T 




054E 81 


54 




OTA 


IT 




0550 27 


ID 




BEB 


P2F 


•GOT GOOD TAG 


•552 9E 


38 


P2E 


LDI 


CURIAO 




0554 86 


44 




LDA 


I'D 


•REASSURE DATA 


0156 A7 


84 


P2EI 


STA 


O.I 


•fTJR THIS TAG 


05W 30 


03 




LEAI 


3.1 




055(1 K 


3D 




DPI 


P2TAC 


•AND ANY SUBSOCNI T$ 


I65C 23 


F8 




as 


P2EI 


• IN THIS &ROUP 


055E OF 


20 




at! 


7.AFUG 


•SWM ME DIO SOHETHINC 


0560 20 


K 




ERA 


P28 


•ABJII THIS aiV 


0562 »E 


30 


P2F 


LOI 


P2TAG 




0564 W 


24 




TST 


IFER 




0566 27 


04 




8ES 


P2FI 


•NOT END 


0568 9F 


38 




SI I 


CLKTAG 


• INTERNED iATE TAGS 


056* 20 


82 


« 
P2FI 


ew 


P2B 


• ALREADY VALIDATED 1 


056C 30 


03 


LEAI 


3,1 




056E 9C 


09 




WI 


TACEXD 




0570 27 


A7 




8E6 


P2C 


♦ho rot 


0572 K 


01 




LOO 


I.I 




0574 1093 19 




OTB 


NIIOP 


•NEIT TAG » NEIT ACW? 


0577 25 


06 




ecs 


P2F2 


•NO. BUT-OX IF DMA 


057? 26 


9E 




at 


P2C 


•NO. SUIT 


0578 9f 


3D 




STI 


P2TAG 


•YES! VERIFY THIS GUY TOO 


057D 20 


9A 




em 


P2C 




057f A6 


84 


P2F2 


LOA 


O.I 




0581 84 


54 




ANW 


I'T 




0583 81 


44 




OTA 


I'D 




05B5 27 


£5 




BEQ 


P2F1 


•DATA TAG> OK 


0587 20 


90 




BRA 


P2C 


•CUE TAG! END TEN 1 VERIFY 


0589 8E 


0119 


P2A 


LDI 


IFCBIN 




05K A6 


01 




LDA 


STAT. I 




058E 27 


OA 




BED 


P2G 




0590 81 


06 




OTA 


N 




05*2 27 


U 




BEO 


PX 




0594 80 


C03F 




.EH 


KVILKH 




0597 1A 


01 




SEC 






0599 39 






RTS 






0S9A IC 


FE 


P2G 


at 






059C 3? 






RTS 










1 

•PASS 3 DISASSEMBLES UIIlDIT OUTPUT. 






•FLMING ALL TAOS WIOI AS REFIREWD, 






• IN IK C0U1M. OR FIRST COOING TAG 






• IN TAG COLIMI AFTER ABSOLUTE TRANTER 






•UHETHER SEFTOUTj OK NOT (80 PKS4 






Mill KMH WHETHER TD DO COSE OR DATA). 


059D 17 


0976 


PASS3 


LBSR 


Rai» 


•REMIND 


05A0 25 


66 




BCS 


P3A 


•ABORT 


05A2 Of 


12 




0.R 


nut 




0»4 OF 


21 




QJi 


CODTU 


• DEFAULT 1ST TIRE 


05ft DC 


08 


rx 


LDO 


TTGST 


• AVOID BOMB 


05A8 DO 


00 




STO 


noEW 




05AA 17 


07D0 




LBSR 


mo 




OSM 26 


58 




8* 


P3A 




05* DC 


19 




LOO 


WTOP 




0SB1 17 


09CC 




LBSR 


F1N0TG 


•FIN) THIS TAG 


0584 25 


14 




BCS 


P3S 


•NOT FOUND 


0586 A6 


84 




IDA 


O.I 




8589 8A 


80 




cm 


tWO 


•TAG IN TAG COLLM 


058AA7 


84 




STA 


O.I 




058C B4 


54 




DMA 


I'T 




058E Bl 


54 




OTA 


I'T 





05C0 26 

05C2 00 
09C4 26 
0SC6 6C 
05C8 97 
OXA 00 
05CC 26 
05CE OC 
0500 C3 
05D3 DO 
0595 20 
0587 OC 
05*9 8E 
050C 6A 
05DF 17 
05E2 00 
05E4 27 
D5E6 0F 
05E8 8E 
05E8 60 
05EB 26 
05EF OC 
05FI 1083 
05F5 27 
05F7 17 
05FA 25 
05FC A6 
05FE 8A 

0601 A7 

0602 00 
06M 27 
0606 OF 
0608 20 
06M 8E 
0600 A6 
060F 27 
0611 Bl 
0613 27 
0615 80 
0618 IA 
061A 39 



08 

21 

04 

84 

21 

21 

09 

19 

0001 

19 

CF 

II 

0119 

88 23 

0366 

24 

02 

21 

0119 

01 

18 

33 

FFFF 

08 

0986 

06 

84 

20 

84 

24 

AO 

21 

9C 

Oil? 

01 

09 

08 

05 

CD3F 

01 



80 
AO 

F? 

23 

02S9 

04 

06 

80 

02 

AO 

F7 

09CF 



80 
AO 



F9 
09B5 



0618 17 09E7 
061E 8E 1250 
0621 108E 0069 
0625 C6 03 

0627 A6 
062? A7 

0628 5A 
062C 26 
062E 31 
1630 8E 
0633 30 
0635 C6 

0637 A6 

0639 27 

0638 A7 
0630 5A 
063E 26 

0640 17 
0643 1026 02V9 
064? 17 0968 
06IA BE I27B 
0640 I06E 0069 
065) C6 09 
0653 A6 
0655 A7 

0657 5A 

0658 26 
065A 17 
0650 1026 027F 
0661 00 12 
06*3 27 34 
0665 17 0990 
0668 BE 1230 
0668 I08E 0063 
066F C6 26 
0671 ft 
0673 A7 

0675 5A 

0676 26 
067B 17 
0676 1026 0261 
067F 17 0983 
0682 8E 1256 
0685 I06E 006? 

0689 C6 07 
0688 A6 
0680 A7 
068F 5A 

0690 26 
06» 17 
0695 1036 0247 
069? 17 0969 
069C 9E 
069E 9C 
06*0 27 
06A2 A6 
06A4 26 
06ft 83 
06A8 27 



80 

AO 



F9 
0997 



80 

AO 



F9 
0970 



07 
09 
4F 
80 
47 
20 
43 



P30 



P3E 



P3H 



P3F 



P3A 



PX 



BNE 


P30 




TST 


COORG 




BNE 


P30 




INC 


O.I 


•FLAG NHELET? 


STA 


COORG 


•NOT-O = DO CODE 


TST 


CflORG 




BNE 


P3E 


•DO CODE 


LOO 


NITOP 




ADDG 


• 1 




STD 


WTOP 




BRA 


PX 


•END DATA 


INC 


CNTR 




LDI 


BFC8IN 




OEC 


R1DI.I 




LBSR 


DODO 




TST 


IFER 




BEO 


P3H 




aR 


COORG 




LDI 


IFCBIN 




TST 


STAT.I 




BNE 


P3A 


•ABORT OR END 


LDO 


TAC&Dtl 




cm 


MFFFF 




BE8 


P3F 


•TAG NOT BUILT 


LBSR 


FINDIG 




BCS 


P3F 


•SOLD BE D1SAS 


LDA 


0,1 




QRA 


M20 


•TAG REFERENCED 


STA 


0,1 




TST 


JFER 




BEO 


PX 




OR 


CCOFLD 




BRA 


PX 




LDI 


IFCBIN 




IDA 


STAT.I 




BEO 


PX 




OTA 


N 




BES 


PX 




.EH 


RPTERR 




SEC 






RTS 







•PASS 4 LUTPUTS THE .OSA FILE AND 

•PRINTS THE LISTING. 

• M THE EN D II PRINTS T* CRuSS 

MVERENDE. 



PASS4 



P4A 



P48 



P4C 



P4C1 



P40 



P4E 



P4F 

P46 



LBSR 

LDI 

LDY 

LOB 

IDA 

STA 

0EC8 

BNE 

HAY 

ill 

LEAI 

LDB 

LDA 

BE9 

SIA 

DECS 

BNE 

LBSR 

LBNE 

LBSR 

1 01 

LDY 

LDB 

LOA 

STA 

OECS 

BNE 

LBSR 

LBNE 

TST 

BEQ 

LBSR 

LDI 

LDY 

LOB 

LDA 

STA 

DECS 

BNE 

LBSR 

LBNE 

LBSR 

LOI 

LDY 

LOB 

LDA 

STA 

DECS 

BNE 

LBSR 

LBNE 

LBSR 

LDI 

OPI 

EM 

LOA 

SKI 

BITA 

BEO 



DLHPLN 

■P0K8 
13 

O.I* 
0.Y* 

P4A 

3.Y 

•FC80UT 

ORVtl.I 

111 

O.I* 

P4C 

O.Y. 

P48 
PRINT 
IWERR 
CLRPLN 

torn 

BPOFO 
19 

0,1* 
0,Y* 

p*a 

PRINT 

VRTERR 

OPRAO 

P4F 

CLRPLN 

IOPH5G2 

•MAG 

IX 

0,1* 

0,Y* 

P40 

PRINT 

WILT* 

DRjl 

MFTSG3 

•popa 

•7 

0,1* 
0,Y* 



•PUT NAN )■ 



• FIIENANE 



•PRINT PI 1NE 



•ADO OPT PAG 



•DIRECT PACE HARMING 



•f WE SETTP 



P4E 

PRINT 

BR TERR 

ORPIN •PRINT TAG EQUATES 

TAGS! 

TAQEND 

P4.J •OQNE NITH EOUATBS 

0,1* 

P4I tTAG IN COUIM 

kooiooooo 

p4i ttag not referenced 
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25 



06AA U 


54 


LOA 


I'T 


tALL TADS PRINT 'T' 


owe rt 


63 


STA 


PTAG 




OUt 8A 


80 


DM 


H80 


• 7JCF TAG 


0680 97 


46 


STA 


ffljac 




0687 86 


24 


LM 


II 




OlM 97 


6f 


STA 


PTPW 




0686 A6 


84 


LDA 


0.1 




0686 97 


47 


STA 


IRTACH 




06BA 17 


079E 


LBSR 


ICIASC 




0680 ID 


64 


SID 


PTAGH 




♦68F DO 


70 


STD 


POPMHl 




06CI A6 


01 


LDA 


I.I 




06C3 97 


48 


STA 


IRTAC>2 




06C5 17 


0793 


LBSR 


ICIASC 




06C8 DO 


66 


SID 


PTAGO 




06CA DO 


72 


STO 


POJW>3 




OUC 34 


10 


PSH5 


I 




06CE 17 


O9C0 


LBSR 


IRSORT 


(SORT 1KIQ MF 


otoi 81 


1267 


LOT 


S8U5 




0604 108E 0069 


in 


BPOPCD 




0609 U 


93 


UB 


13 




own «, 


80 


P4N LDA 


0.1* 




06X A7 


AO 


STA 


o.v* 




OWE 5A 




DECS 






060F 26 


F9 


as 


P4M 




06EI 17 


07Z 


LBSR 


PRINT 




06C4 1026 01F8 


LM 


HTTBS 




0618 17 


091* 


LBSR 


CLARA 




06£B 35 


10 


FU.S 


I 




06EO 30 


02 


P41 LEW 


2.1 




ota 20 


AD 


m 


P4C 




06FI 17 


D822 


P4.I LBSR 


REMIND 


•RfMIND FILE 


06F4 1023 01D0 


L8CS 


P40O 


•ERROR 


06F8 17 


0887 


LBSR 


ODORS 




06F8 OF 


21 


Oil 


COOFIC 


•ASSJC DATA 


06FD 17 


My 


LBSR 


CUBU 








i 

• THIS IS TS MAIN LOOP 




0700 DC 


08 


«K LM 


ttgst 




0702 DO 


06 


STD 


nOEND 




0704 OF 


22 


OR 


NWCTG 




0706 17 


OSC 


LBSR 


OJFU4 




0709 17 


0671 


LBSR 


KM 




070C 1036 01C5 


LBS 


P4EM) 




0710 97 


29 


STA 


SA\OV 




0712 00 


22 


TST 


NCMCTC 




0714 27 


DA 


BED 


P4KI 




0716 17 


I41F 


LBSR 


FCOTTT 


•PWNT 'FCC* BEFORE 11 


0719 1026 01Q 


lbs 


MR TERR 




0710 17 


0892 


LBSR 


OOORC 


•NQST6 • (CM ORE STATl 


0720 DC 


19 


P4C] UB 


MTQP 




0722 17 


0850 


LBSR 


FIND TO 


•A TAG IN OXim? 


0725 25 


44 


DCS 


P4H 


KC TAG 


0727 «. 


84 


LDA 


0.1 




0729 94 


7F 


MM 


•<7F 




073 81 


44 


OPA 


I'D 




0720 27 


3£ 


BED 


P4N 


•DATA TAG WT SF'O 


072F 34 


02 


PSH5 


A 




0731 17 


1404 


LBSR 


fcow 


•IF TAG. FLUSH 


0734 35 


02 


P1LS 


A 




0736 1026 0IA6 


LBS 


URTEAR 


•DISC ERROR 


073A 81 


64 


OTA 


1*4 




07X 27 


DC 


BEfl 


P4t. 




071 97 


21 


STA 


CO0FU5 




0740 81 


54 


ant 


I'T 




0742 26 


06 


BS 


P4L 


HEF'O COOING IAG 


0744 86 


2A 


IDA 


I'i 




0746 97 


62 


SfA 


PIAG-I 




074* :■* 


?' 


ERA 


P«H 




0/M 86 


54 


P4I. LOA 


1 T 




074C 97 


63 


STA 


PlAG 




074£ 97 


m 


STA 


01*3 




0750 8A 


80 


ORA 


K80 




0752 97 


46 


STA 


IRTAG 


intj iag 


0754 96 


19 


LOA 


NITOP 




0756 97 


47 


STA 


IRTAG*! 




0758 17 


0700 


LBSR 


SIASC 




0759 n> 


64 


STD 


prA0«i 


•STORE TAG IN PVINE 


0750 DO 


■ 


STD 


OTAGH 


• AND ELINE 


075F 96 


1* 


LDA 


N1T0P*1 




0761 97 


48 


STA 


<RrAS«2 




0763 17 


06F5 


LBSR 


ICIASC 




0766 DO 


66 


SID 


PTAOO 




0768 DO 


N 


SID 


0TA0O 




076A 17 


0931 


LBSR 


IK5WT 




0760 00 


21 


P4N TST 


COOFIC 




076f 1036 MM 


LBS 


P4P 


•OS COS 


0773 96 


15 


P4KI LDA 


FCtXNI 




0775 81 


14 


OTA 


120 




0777 26 


07 


M 


PtfQ 




0779 17 


138C 


LBSR 


Fcmn 




077C 1026 0160 


IBM 


MR TBII 




0780 96 


29 


P«R2 LDA 


SAVUB 




0782 a 


54 


841 


P4N 


•NOT PRIKTABU 


0784 81 


20 


OPA 


tt20 




0786 75 


50 


BCS 


P4N 


•NOT PRMTABU 


0789 81 


22 


OPA 


1422 




079A 27 


4C 


BED 


P4N 


•DEL INTER 


078C 81 


58 


CHPA 


1159 


• '2*1 


078£ 75 


08 


BCS 


P4N6 


•or 


0790 81 


61 


OPA 


MAI 




079! 75 


44 


BCS 


P4N 


•MIEW ASCII! « PRINT 


0794 81 


78 


OPA 


H78 




0796 24 


40 


BR 


P4N 


•UIERD ASCII! NO PRINT 



0798 9£ 
079A A7 
079C 9F 
079E 00 
07A0 26 
07A2 96 
07A4 17 
07A7 00 
07A9 96 
07AB 17 
07* 00 
0790 3E 

0713 IPS 

0787 C6 

0799 A6 

0788 A7 
0780 SA 
07S 26 
07CO 06 
07C2 CI 
07C4 24 
07C6 8E 
07C9 86 
07C8 30 
07CC 3A 
07CO 96 
07Cf 17 
0702 EI 
07D4 OC 
0706 20 
0708 17 
0708 1036 
07DF 96 
07EI 17 

0714 DO 
07E6 00 
07E8 96 
07EA 17 
07EO DO 
07EF 96 
07FI 17 
07F4 00 
07F6 S 
07F9 IDS 
07FO C6 
07FF A6 
0801 A7 

0803 5A 

0804 26 
0806 17 
0809 1026 

0800 OC 
O80F C3 
0812 DO 
0814 16 
0817 17 
081A 1026 
08IE 17 
Ottl 96 
0823 17 
0826 DO 
0828 96 
082A 17 
0820 DO 
082T OC 
0831 S 
0884 6A 
0837 17 
083A S 

mo it 

083F 1026 

0943 OC 

0845 1083 

0849 27 
0848 17 
084E A6 

0850 86 
0852 97 
0854 97 
0856 96 
0859 97 
085A 17 
0850 DO 
OS5F 96 
0861 97 
0963 17 
0966 DO 
0368 17 
0868 S 
OSS IF 
0870 C6 
0872 A6 
0974 81 
0876 27 
0878 A7 
4A7A SA 



0871 76 F5 

0870 B6 AO 

087F I08C 0089 

0883 27 04 

0985 A7 AO 

0887 20 F6 

0889 S 0054 
08BC I0S 0079 

0890 06 31 
0892 30 01 



16 

80 

16 

15 

IE 

19 

0684 

9A 

IA 

06AD 

9C 

1274 

0083 

07 

80 

AO 

F9 
15 
04 
S 

009F 
03 



29 

0689 

84 

15 

33 

1350 

0101 

79 

0677 

70 

55 

19 

066E 

50 

IA 

0667 

52 

126A 

0069 

07 

80 

AO 

F9 

0809 

0003 

19 

0001 

19 

FEE9 

13IE 

O0C2 

I3X 

19 

0635 

50 

IA 

06S 

52 

II 

0119 

88 73 

0I5E 

0119 

01 

0092 

33 

FFFT 

20 

0732 

84 

54 

72 

46 

33 

47 

05FE 

73 

34 

48 

0*3 

75 

0933 

004F 

12 

19 

80 

AO 

02 

AO 



P4A6 



P4M 



P4M5 



P«0 
P6H 



P40 



P40I 



P4P 



P40 
P6R 

P4S 

P4I 

P4II 
P4V 



LIU 
STA 
SII 

TST 

as 

LDA 

LBSR 

SID 

LDA 

LBSR 

SID 

LDI 

LOT 

LOB 

IDA 

STA 

0EC8 

BS 

LDB 

CRPB 

BCC 

LDI 

LDA 

ftt 

A8I 

LDA 

LBSR 

STD 

INC 

BRA 

LBSR 

LBS 

LOA 

LBSR 

SID 

SID 

LOA 

LBSR 

STD 

LDA 

LBSR 

STD 

IK 

LOT 

LDB 

IDA 

STA 

DECI 

BS 

LBSR 

LBS 

iDD 

ADDD 

STD 

LBRA 

LBSR 

LBS 

LBSR 

LDA 

LBSR 

STD 

LDA 

LBSR 

SID 

IS 

LOI 

OK 

LBSR 

1 01 

TST 

LBS 

LDO 

an 

SB 

LBSR 

LDA 

LOA 

STA 

STA 

LOA 

STA 

LBSR 

STD 

LDA 

STA 

LBSR 

SID 

LBSR 

ID! 

IFR 

LD8 

LDA 

OTA 

SS 

STA 

OFCt 



IDA 

OF* 

SB 

STA 

BM 

1DI 

LOT 

LOB 

ICAI 



FLUE 
O.I* 

Fcax 

FCCCRT 

P4N5 

NITOP 

ICIASC 

OADDR 

NITOP*! 

ICIASC 

0AOnX2 

IFCCS 

iara 

17 

0.1* 

o.»* 

P4M 

FCtXNI 

M 

P4K3 

I0S1 

13 



SASOB 

ICIASC 

0.1 

FCtXNI 

P40I 

FCOTT 

WIERR 

SAVOT 

ICIASC 

PTPMM 

PSI 

NITOP 

SIASC 

PADDR 

NITOP*] 

ICIASC 

PACW*2 

AFC85 

SOTO 

17 

O.I. 

O.I* 

P40 

PRINT 

WTERR 

NITOP 

II 

NITOP 

PU 

FCCPRT 

MRIERR 

OHM 

WTOP 

SIASC 

PAOOR 

NIT0P*1 

SIASC 

PAOOR *2 

orm 

SCB1N 

RIOI.I 

OCOfJW 

SC8IN 

STAT. I 

PSNO 

TAGSO*l 

WFTT 

P48 

FINDTG 

O.I 

I'T 

P0P1OO 

(RTAG 

TAGSD*I 

IRTAG»1 

SIASC 

POfSM 

TAGRLD*2 

IRTAG«2 

SIASC 

POTMW 

IRSORT 

IW 

I, I 

125 

O.K 

MM 

PS 

O.V« 



•fUT CHAR IN FCC LIIC 



•FIRST I SI 



•STASH SI 



•STASH 'FCB' 



•PRINT TS LIS 



•6LPP SII AtOSKS 

•BACK FOR SRI 

•00 COS 



•STASHES OPCO t OM) 



•HAS TO DO TAG 

• IWRJ.ID WUC, SXZ 

•M TAG BUILT 



• IREF 



•STOS TAG 



•S0LEE7E9WXS 

•HOI OPERAJf) 



•SH! A SPACE 1 



IPOPND+75 

P4U 

O.I* 

P4I 

8PSI-I •STASH TS OBJECT 

8SAVOC 

SDKT 

1.1 



26 
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oev« 58 




HN 


ItY 






0895 27 


Of 




P4W] 


MUDST DONE 


0697 24 


F9 




etc 


P4V 




0899 M 


AO 




10A 


O.Y« 




0898 34 


04 




P9G 


6 




0690 17 


0568 




LBSR 


ICIASC 




08A0 (D 


61 




SID 


O.I*» 


•STASH OECCJXO 6YT1 


08A2 35 


04 




Pas 


8 




08A4 20 


IE 




8M 


P4N 




08A6 A6 


A4 


P4HII 


LOA 


O.Y 




06A8 17 


0560 




LBSR 


ICIASC 




06U ED 


84 




SID 


O.I 




06A0 St 


0029 


P4I 


UI 


ISAVOD 


•PUT ASCII IN LIME 


oeao 10a 


! 0069 




LOT 


IPASCI1 




0884 06 


X 




ire 


BPJDfl 




0866 A6 


80 


P4Y 


IW 


0,I» 




0088 26 


04 




Wl 


P4Z 


•NOT ASCII 


08BA 61 


20 




Offl 


1*20 




<mk :4 


02 




ICC 


P4AA 


•can 


08K 6k 


20 


P4Z 


IDA 


It 20 


•NOT PR IN TABLE 


HCO A7 


AO 


P4AA 


STA 


o.y. 




08C2 5A 






DEC! 






*C3 26 


Fl 




M 


P4Y 




06C5 17 


074A 




189) 


PRIN1 


•LINE IS FINISHED 


0K6 26 


16 




K 


WILMS 




OKA 00 


24 




1ST 


IFFJ) 




cecr 1027 nx 




LBEB 


P4K 




0600 OF 


21 




a* 


ctmo 




C607 16 


FE28 




I BRA 


P4K 








• END OF MAIN LOOP 




0605 a 


0119 


P4END 


101 


■FceiN 


• TEST EOF OR ERROR 


0608 A6 


01 




IDA 


S1AT.I 




080A 27 


06 




8C8 


P4FJCI 




06K 61 


06 




CHPA 


•8 




01 OE 27 


04 




8E0 


PtENDI 


xom 


08E0BD 


C03F 


tfrEiw 


.66 


RP1FJW 


•CITHER Fill' 


06C3 39 




« 

P4END1 


RTS 






(4X4 17 


1251 


LBSR 


FCCPR7 


♦fUC FCC IF ANY 


0*7 17 


0716 




LBS* 


CUM.* 


•OUTPUT "END START' 


•SEA 8E 


1271 




LDI 


tons 




08E0 I06E 0069 




LOY 


•KFLD 




06FI C6 


03 




m 


•3 




08F3 A6 


80 


P4QC2 


IDA 


O.I* 




Off 5 A7 


AO 




SIA 


0,Y» 




08T7 5A 






see 






*6F8 26 


F9 




M 


P4FW2 




Off A OC 


OF 




LOO 


IFRAOD 




06FC 1063 ffFF 




an 


tlTFFF 




0900 27 


17 




BE8 


P4CM33 


•NO TTMGTO) ACCRE: 


0902 DO 


47 




STO 


onto*] 




0904 17 


0554 




L8SR 


ICIASC 




0907 00 


70 




SIO 


POPNOM 




090» 96 


10 




LOA 


(FTWODM 




0906 17 


0540 




LBSR 


ICIASC 




09OC DO 


72 




SID 


pqpnoo 




0910 66 


54 




LOA 


ii 




0912 97 


tf 




SIA 


POPND 




0914 97 


46 




STA 


IRTAG 




0916 17 


0785 




LBSR 


IRSORI 




0919 17 


06F6 


P4END3 


LBSR 


PRINT 


•PRINT IT 


09 IC 26 


C2 




M 


Iff TERR 




091E 00 


ID 




rsi 


IRFLAC 




0720 26 


03 




BNE 


P4FJ04 


•NO IREF DESIRED 


0922 17 


0801 




LBSR 


IRPRNI 


■PRINT IREF 


0925 39 




P4FJM 


R7S 







•REPASS RESETS THE INPUT FUJI TO THE 
•KIT SECTION. THIS IS USED ONLY 
•ON MULTIPLE FILES. SINCE (W30YIC 
•CODE COLO SOW UP TIC IADS. 



♦Mt £0 


86 11 


REPASS 


STD 


STRSEC.I 


•FAKE REWIND SECTOR 


0929 96 


41 




LOA 


RRIOI 


•CHANGE RRIOI 


0928 97 


16 




STA 


RRIDl 


• TO NEII RIDI 


0»2J 17 


05E6 




LBSR 


REMIND 




'W3Q * 


65 




8C5 


REPASl 


•CJJffl 


0932 8E 


0259 




LDI 


tfcsaiT 




0935 6C 


OC 




INC 


ORV«II.I 


•£11 • at* to txl 


0937 BE 


0259 




LDI 


•FCBUI 




093A 86 


02 


NEPAS4 


IDA 


12 




09JC A7 


64 




STA 


fjc.i 




U93E 60 


0406 




,SR 


FP5 




0941 27 


ID 




6EQ 


REPAS6 


•OX 


0943 A6 


01 




LDA 


STAT. I 




0945 61 


03 




CNPA 


13 


•FILE ALREADY EIISTS 


0947 26 


4£ 




M 


REPASl 


•EJHJ) 


0949 A6 


04 




IDA 


DJNtl.I 




0946 A7 


« 0007 




SIA 


ITAOSTl 




094F 86 


OC 




IJM 


112 




0951 A7 


84 




STA 


FUNC.I 




0953 80 


D406 




ag» 


FMS 


•DELETE 


0956 26 


3F 




E*E 


REPASl 




0958 A6 


9F 0007 




LOA 


CTAS5I) 




095C A7 


04 




STA 


0N*|.I 


•RESTORE NPiC 


095E 20 


DA 




BRA 


REPASl 




0960 6f 


88 38 


AEPAS6 


an 


CCNP.I 




0963 8E 


0250 




LDI 


lfC80UT«OSV.| 


0966 IC6E OOFC 




LOY 


HCFIlf 




096A C6 


06 




LOB 


18 




096C 17 


1204 




LBSR 


mvEm 


■KM NATC TO ICAOINC 


096F 86 


CC03 




IDA 


DEPTH 




0977 27 


03 




BED 


REPAS2 




0974 17 


0704 




IBSR 


PACE 




0977 9E 


07 


REPAS2 


LDI 


IMS! 


•foKTDJti FLAGS. ETC. 


0979 30 


03 




LEAI 


3.1 





0978 Vf 


09 


STI 


TAGEMJ 


097D 30 


03 


LEAI 


3.1 


097F 9F 


06 


STI 


nosi 


0981 9F 


00 


STI 


nOEND 


0983 CC 


FFFF 


LID 


turn 


0986 80 


OF 


STD 


IFRADD 


0986 CC 


OOM 


LDD 


•Q0PHX1 


0988 ffl 


16 


STD 


Fcax 


0980 OF 


11 


CLR 


CNTR 


098F Of 


13 


CLP. 


LIHFJ4D 


0991 OF 


14 


cut 


LIIOOI 


0993 OC 


14 


INC 


LINEMXI 


0995 OF 


15 


an 


FCCCMT 


0997 39 




REPASl RTS 





23 

22 

2£ 

FFFF 

33 

0387 

03 

23 



0998 OF 
099A OF 
09« OF 

099E a 

09A1 00 

09A3 17 

09A6 27 

09A8 OC 

09AA 39 

09AJ 108E 0029 

09AF A7 AO 

0961 OC 

0983 OC 

0965 C3 

0988 DD 

09M E6 

09BC BE 

OVBF 86 

MCI 30 

09C2 30 

09(4 A6 

09C& 2A 

09C8 OC 

OVCA 39 

09C8 81 

09C0 26 

09CF BO 

0901 20 

0903 81 

0905 26 

O907 17 

090A 00 

09CC 27 

090E 39 



2£ 

19 

0001 

19 

3F 

1283 

07 

88 
64 
03 
23 

10 

04 

7C 

07 

II 

03 

O0A2 

23 

01 



09V 34 36 
OKI I08E 0069 
09E5 C6 05 
09E7 A6 
09E9 A7 
09EB 5A 
09IC 26 
09EI 35 
09FO A6 
09F2 97 
09F4 A6 
09F6 IF 
09F6 64 
09FA97 
OSFC IF 
WFE 84 
OAM 97 
0A02 86 
OAM 97 
0A06 C4 
OA08 2A 
OAOA 66 
OAOC 97 
OAOE C4 
OAIO D7 
0A12 DA 
0A14 27 
0AI6 17 
0AI9 26 
OAIB A7 
OAIO X 
0A1F OC 
0A2I C3 
0A24 DD 
0A24 79 
0A28 D6 
OAM 1027 0207 
DUE CI 10 
0A30 27 79 
0A32 Cl 20 
0A34 1027 0188 
0A38 CI 30 
0A3A 1027 0182 
0A3E Cl 40 
OA40 1027 0205 
0A44 Cl 50 
0A46 1027 01CE 
0A4A « 23 
OAK 39 



30 

AO 

F9 

36 

06 

31 

05 

89 

07 

2F 

98 

08 

24 

44 

32 

FO 

06 

54 

32 

70 

30 

2f 

12 

0364 

31 

AO 

2E 

19 

0001 

19 

EA 

30 



•ALSO SETS ERM FLAG 



• 118 I. DECODE. TIT 

PAG 
•DECODES TIC BINARY INTO SOKE. 

• TIC HARDEST TO CODE AND IKEJCTAW 
•OF ANY ROUTINE IN DC PWXWW. 



DCOOO 



can 



0CD2 



OC02A 



0CO28 



0CO3 



octai 



ocroc 

0CO3A 



KB3B 



DC03RT 



aR 
aR 
aR 

LOO 

STO 

LBSR 

BED 

INC 

RTS 

LOY 

STA 

INC 

LTD 

ADOO 

STD 

1 06 

LDI 

LOA 

ML 

LEAI 

LDA 

BR 

INC 

RTS 

CHPA 

M 

B3) 

BRA 

CHPA 

BNE 

IKS 

1ST 

BE« 

RIS 

PAC 

PSJ6 

1JJY 

LOB 

LOA 

STA 

DECS 

BNE 

PUS 

LDA 

STA 

LDA 

IFR 

MM 

STA 

TFR 

MCA 

STA 

LOA 

SIA 

AJ40B 

8PL 

LDA 

SIA 

ANDB 

sie 

DEC 

BES 

LBSR 

BNE 

STA 

IK 

LDD 

ADOD 

SIO 

BRA 

LBB 

LBED 

cm 

BEO 

an 

1*0 

an 

IBEO 

an 

LBED 

an 

LBED 

INC 

RTS 



8AD0P 
KKTC 
CNDOft 
MFTFF 

TAGaOll 

READ 

XOI 

8AO0P 

KtNOV 

O.Y« 

OI3BN1 

NITOP 

II 

NITOP 

-l.Y 

KJVTX 

17 

D.I 
O.I 
0CD2 
BAOOP 

H10 
0CO2A 

mio 

0CD7J 
1(11 

0CO2B 

ran 

BAOOP 

DC03 



l.Y.D 
•PUPUI 
15 

0,l« 
O.Y* 

DC03D 

l.Y.D 

6.1 

ICIFNT 

5.1 

A.8 

17 

bytoit 

8. A 

«B 

IFFJ 

I'D 

TAC8UJ 

ItFO 

OCOX 

I'l 

TA6BL0 

H70 

NOOE 

BYT on 

DC03B 

READ 

Daarr 

O.Y« 
UUMI 

WIOP 
II 

NITOP 
0CD3A 

pas 

INK 

HID 

101 

H20 

DIR 

M30 

£IT 

H40 

lltl 

•ISO 

REL 

BADOP 



•( BYTES IK COTtlAHD 



•GET OPCOX 



•SAK AS YOU CO 



•BLtff *CIT AOTHSS 
•POINT TO OPCflE TABU 



•POINT 10 NNEJOIIC 
•GOOD MCfWIC 



•SPECIAL OH PSFJll 



•ANOTHER SPECK* 



•WK MPWIC 



HCI PRINT lORHAI 
•INFO BYTE 



• I BYTES IN OOMM 



•TRANSFER Of OHWND 



•GEI REST OF BYTES 
•THAT'S ALL 



•IttEREXh TEST FOR PC 
•IAG IF PCR 
•TAG 01RECI 

• TAG EITENED 

• lltCBIAlEl NEED tPERANB 

•TAG B3.AII* 

• TABU HISTAKC' 
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PAG 






0827 Bl 


9E 




OVA 


N9E 




vm 17 


0328 


0010 


L8SR 


READ 


KZI 10 CODE 


0829 27 


IF 




KB 


1019 




OA50 2* 


27 




ex 


OOIOA 




0828 64 


Of 




ANOA 


Itf 




0A52 A7 


AO 




STA 


o.y* 




0820 85 


08 




BITA 


86 




0A5I 0C 


X 




INC 


occur 




082F 27 


IC 




KB 


IDIIO 




0A56 K 


19 




UD 


III TOP 




0631 61 


08 




OVA 


88 




qhb a 


000] 




ADDS 


11 




•833 27 


42 




GEO 


10119 




vat 00 


19 




STD 


NITOP 




0635 61 


09 




OVA 


89 




0A5D £* 


3F 




UK 


-I.I 




0837 27 


48 




BEO 


1DI20 




0/BF BE 


1264 




LDI 


BLOCKIO 


•FIND 2ND BYTE 


0839 81 


08 




cm 


NB 




0M2K 


12AA 


DOIOC 


CM>I 


KKIOE 




0838 24 


05 




8* 


1018 




(WW 27 


12 




BED 


OOIOA 


•wr there 


0830 C4 


44 




ID8 


I'D 




OA67 tl 


80 




cm 


O.I* 




083F D7 


73 




STB 


POWH 




0A69 24 


F7 




K 


DOIOC 




0841 39 






RIS 






0064 IF 


ID 




TFR 


I.D 




0842 61 


OC 


1018 


OVA 


IK 




0A6D 83 


1235 




sun 


800(10*1 




0844 27 


71 




KB 


10117 


•1 IY1E.PCR 


0A70 84 


07 




LOA 


17 




0644 81 


00 




OVA 


KO 




0A72 30 






Ml 






0848 27 


70 




KB 


ions 


•2 BYTE.PCR 


0A73 BE 


1983 




LDI 


ITFJCH 




0848 OC 


23 


1019 


INC 


BAPOP 




0A76 X 


BB 




LEW 


D.I 




0B4C 39 




IDIR 


RIS 






0A7B 3' 






RTS 






084D C4 


30 


IDIIO 


LD8 


ro 




OA79 OC 


23 


OOIOA 


IK 


BADOP 




0B4F D7 


73 




SIB 


POPMM 




0A7B 39 




t 


RTS 






0B5I C4 
0853 40 


28 




LOB 
TSTA 


l'« 




0«C 17 


OZFE 


001 1 


HSR 


READ 




0854 27 


19 




BED 


I0II2 


• .«• 


0A7f 24 


27 




M 


DOHA 




0854 4A 






BECA 






OMI 07 


AO 




STA 


O.Y* 




OF57 27 


14 




KB 


10311 


• .R«> 


0A83 OC 


JE 




IK 


OCCXT 




0639 C4 


20 




LOB 


r- 




0A85 OC 


L9 




180 


NITOP 




0858 4A 






CECA 






0AB7 C3 


0001 




ROOD 


II 




083C 27 


16 




KB 


10114 


• ,-* 


(MBA 00 


19 




STO 


NITOP 




085E 4A 






OECA 






OAK E6 


3F 




L» 


-1.1 




089 27 


11 




8E9 


IDII3 


• .-« 


OME BE 


12AA 




101 


N.DOKII 


(SMC LOGIC AS ID 


0841 4A 






OECA 






M9| BC 


1283 


801 IC 


CM>I 


UK HE 




0842 27 


EB 




KO 


(OR 




am 27 


12 




BEO 


DOHA 




0844 C4 


42 




LOB 


re 




am ci 


80 




cm 


O.I. 




0B44 4A 






OECA 






QMS 24 


F7 




BC 


OOUC 




0847 27 


0] 




BEO 


IDIIS 




0A9A IF 


10 




TFR 


I.D 




0849 5A 






KCB 




K 'A 


OAK B3 


12A8 




SU80 


8LLOCII+I 




084A07 


73 


ions 


STB 


PGWOH 




0A9F B6 


07 




IM 


17 




08tC 39 






RIS 






0AA1 30 






HI 






oeto P7 


7C 


101 11 


STB 


P0PND.I3 




«AA2 Af 


IABO 




mi 


8QVOO 




0B4F D7 
0B71 39 


78 


IDII2 


SIB 
RTS 


HFNDM2 




0AA5 30 


68 




UEAJ 


D.I 




0672 D7 


79 


10113 


SIB 


HF8M0 




OAA7 39 






RIS 






0874 07 


78 


10114 


STB 


POJWW 




we OC 


23 


DOHA 


INC 


BADOP 




0874 39 






RIS 






OAAA 39 






RIS 
PAG 






0877 17 
0B7A 26 


02B4 
DO 


IDI 19 


1891 
K 


CET1 
(OR 




0AA6 A6 


3F 


IDI 


LOA 


•t.y 


•FD51 BYTE 


0B7C E6 


3F 




LDB 


-l.V 




OAAO 26 


ID 




8AI 


1012 




087E 10 






SEI 






OAAF 17 


0124 




L8SR 


ions 


« STASH REG [ft PI I* 


0B7F 20 


D7 




BRA 


I0I2OA 




QAB2 64 


IF 




ANOA 


N1F 


•UDLIO. KIT TSC DOESN'T 


0681 17 


02A0 


10120 


IBSR 


CET2 




0AB4 1027 0092 




LKO 


1019 


• USE FOR 0T7SFT 


0884 26 


C4 




9£ 


IDIR 




(MBS 85 


10 




B1IA 


M10 




0886 EC 


3E 




100 


-2.v 




OAM 27 


05 




BEO 


1011 


«KBII1« OFFSET 


0888 2A 


00 


I0I2OA 


BR. 


I0I2O6 




OABC 40 






NEGA 






tew 34 


04 




P96 


8 




oabo a 


20 




LOB 


1'- 




088C C4 


20 




IDB 


1'- 




OABF D7 


71 




STB 


P0PH>2 




0B8E 07 


71 




SIB 


P(F»*2 




(MCI M 


Of 


(Oil 


ANOA 


%V 




0890 35 


04 




FULS 


B 




OAC3 88 


00 




ADDA 


to 




0192 43 






COW 






0AC5 19 






(MA 
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• THtr ARE USED HEN THE IDI 






HOE RESIIRES 1 OR 2 AVE 






•bytes TOtrmriE tie 


COfMC. 


0E 2« 80 


08 


DEI2 


BSR 


OETI 




0E26 26 


IE 




BC 


11*1 




CC78 86 


01 




LDA 


11 


•EITRA BYTES PUST PRINI 


0E2A 9A 


31 




ORA 


1EIFNT 





<E2C 97 


31 




STA 


IEIFNT 




0E2F 17 


FF4C 


OETI 


LBSA 


REAO 




Of 31 26 


13 




BNE 


CfTRET 




OE33 A7 


AO 




SIA 


O.Y. 




0E35 OC 


2£ 




IMC 


CRDCMT 




OE37 86 


02 




LOA 


12 


•ADDITIONAL Bl 


CE39 9A 


31 




ORA 


IEIFNT 




0E3B *7 


31 




STA 


IEIFNT 




0E3D OC 


19 




LPD 


NITOP 




0E3F E3 


0001 




ADDD 


II 




0E42 DO 


19 




STD 


NITOP 




0E44 85 


00 




BITA 


M 


•CBUAL RETURN 


0E46 39 




on RET 

• 


RTS 










•DPWRM PRINTS TIE DIRECT PACE 






HORDED 


HARMING. 








• (USED AFTER A TFR OR EMI. 



>"t 47 4 


36 


OPUARN 


PSHS 


I.Y.D 




0E49 8E 


I2IC 




LOI 


I0PR5G 


•DP HARMING 


CC4C lOSf 


: 008E 




LOY 


mxn 




0E5O C* 


0» 




LBB 


19 




'JT52 A6 


80 


1*413 


LDA 


O.I* 




0E54 A7 


AO 




STA 


O.Y* 




CE56 5A 






DECS 






0E57 26 


F9 




BNE 


INHIS 




OEM 35 


B6 




(US 


X.Y.D.PC 








•OUNCES IEX I* A RK TO ASCII 






• IH D REG 






CE5B IF 


89 


HEIASt 


TFR 


A.B 


•A LNPIOETi TO D 


OE50 BD 


04 




SSR 


IEIASI 


MSB 


0E5F IE 


89 




116 


A,B 




OFM 70 


04 




BRA 


HEIAS2 




Of 43 54 




HE IAS I 


LSRB 






OEM 54 






LSRB 






<itt 51 






LSRB 






0E64 54 






LSRB 






0E67 C4 


OF 


IEIAS2 


AMDt 


MF 




0E69 CA 


30 




ORB 


M30 




0E66 CI 


3A 




am 


H3A 




OEcO 25 


02 




BCS 


IEIAS3 




OEtf CB 


07 




ADDS 


17 




0E7I 39 




HEIAS3 


RTS 
PAG 










•APPENDS THE JUST-fiUILT 


TAG 






• ITAGRLOl TO 1HE TENJTOKY 






•TAG TABLE. 






I/E72 34 


10 


TRIPP1. 


PSHS 


I 




OE74 80 


23 




BSR 


ZAPT 




0E76 00 


32 




1ST 


TAGSL6 




0E78 27 


ID 




BEO 


IR1P4 


•NO TAG TO APPEJO 


0E7A 9E 


00 




LDI 


TTOEND 




0E7C 30 


03 




LEAI 


3.1 




0E7E BC 


OC28 




CNPI 


REREND 




0E6I 24 


OC 




BCC 


TRIP5 




0E83 9F 


00 




STI 


TTGEND 




0EB5 X 


33 




LOO 


TAG8LDM 




OE87 ED 


83 




STD 


O.-l 




0E89 96 


32 




LDA 


TAGBLD 




0E88 A7 


82 




STA 


O.-I 




OEBD 20 


06 




BRA 


TRIP4 




0E8F 8E 


I1C7 


IRIP5 


LDI 


0HSG2 




0E92 88 


CO IE 




JGR 


PSTRNG 




0E95 OC 


IC 




INC 


ABORTF 


•ABORT 


0E97 35 


90 


TRIP4 


PUS 
PAG 


I.PC 








• CHECK COOING TAG III DATA AREAS 


0E«9 4 


10 


7API 


PSHS 


I 




0E9B OC 


19 




LAD 


NITOP 


•CUBl IF STIU CODE 


0E9O 83 


000] 




sun 


11 




OEM 80 


OC 




BSR 


7APT4 




0EA7 96 


32 




LOA 


TAG8J.JJ 




0EA4 SI 


^4 




CNPA 


l-T 




OEAt, 26 


04 




BNE 


7APT2 


•NOT T OON'T CARE 


0EA8 OC 


33 




LOO 


TACBUM 




OEAA 80 


02 




BSR 


ZAPT4 




OEAC 35 


90 


JAPT2 


PULS 


I, PC 




OEAE 9E 


03 


7APT4 


LOI 


OATST 


• TAG IN DATA AREA? 


OEBO 9C 


05 


IAPT3 


OPI 


OATEW 




0EB2 27 


OE 




BEO 


2AJT5 


•TAG OK 


0EB4 I0A3 84 




om 


O.I 




OE67 25 


OA 




BCS 


7.APT6 


•< START! MEIT AREA 


0EB9 I0A3 02 




ars 


2.1 




OEBC 72 


05 




Bll 


7.APT6 


•> QD! NFJT AREA 


OEBE OF 


32 




OR 


TAGBLD 


•JAP TAG 


OEC* OC 


23 




INC 


BADOP 


•NOT CODE 


0EC2 39 




ZAPTS 


RTS 






0EC3 30 


04 


7APT6 


LEftI 


4,1 




OECS 20 


E9 




BRA 
PAG 


iten 








•RIPPLES TIE TEMP TAG TABLE INfO 






• THE REAL TAG TAKE. AW >0*ATA 






•TAGS MI1QI NAY ALSO BE CHUNG 






•TAGS ME CHANSO TO 'V 




CEC7 4 


30 


HIPPIE 


PSMS 


I.Y 


•RIPPLE ENTIRE TUP 


0EC9 1091 


08 




LDY 


TTOST 


•TAG TABLE TO REAL TAG 


OEtt 109C 


00 


RIP) 


CNFK 


noEW 


• TABU 


OECF 27 


08 




BEO 


RIP8 





30 
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GEDI 31 


21 




LEAT 


1.1 


•SKIP 0/T 


OEM EC 


Al 




LDO 


0,»*t 


ICET ADOR 


(€05 80 


OF 




esR 


R1P3 




0ED7 20 


n 




BRA 


RIPI 




ORB ID 


01 


rips 


SfC 






ora oc 


09 




LOO 


TAGEMD 




OtDD (3 


0003 




ADOO 


13 




(CO oo 


08 




SID 


TTGST 




on? oo 


00 




SID 


TTCOU 


tlAP ITJP TAOS 


0Q4 35 


90 




pas 


I.Y.PC 




<Xtt> 17 


0097 


RIP3 


LBSft 


FINDTG 


HAG AJEAIN TKK'> 


0£T9 ?5 


07 




BCS 


RIPS 


NO 


COB fit, 


3D 




LDA 


-3.» 


♦fCUO NATCH 


0EED M 


84 




<RA 


O.t 


♦POSSIBLE TOT 


OEfJ A7 


84 




STA 


0.1 




OFJI 39 






RTS 






fltF2 9£ 


09 


RIP5 


IDI 


TAGEHO 


•PUT IT 111 


034 30 


03 




l£AI 


3.1 




0EF6 9f 


09 




Sit 


TAGFJC 




0FJ8 30 


ID 


RIP6 


IFA1 


-3. J 




OEFA % 


•7 




Ofl 


1ACSI 




OVC 27 


Of 




BEO 


RIP9 


•PUT IT H3C 


obfe ec 


IE 




100 


-2.1 




OfOC 10A. 


3E 




cm 


-2.Y 




Of Ot 75 


08 




8CS 


RIP9 


•PUT IT H9E 


0f05 ED 


01 




STD 


I.I 


•EVERYBODY 9I1FT OO 


OF07 A6 


ID 




LUA 


-3.1 




CfO» A7 


84 




STA 


0.1 




OF 08 20 


E8 




BRA 


RIP6 




OFOO EC 


3E 


RIP9 


100 


-2.r 


•KK IT IS 


OFOF ED 


01 




STO 


i.i 




OFII A6 


30 




LOA 


-3.y 




OF 13 A7 


94 




STA 


0,1 




0FI5 39 






R1S 
PAG 










iSTS IP ISI ADOR I 








• RESUME FILE FOR 1ST READ 


Of 16 SE 


0119 


SUM) 


LDI 


•Fain 


•f&JlMI FILE 


0F19 EC 


88 II 




LIB 


STRUM 




OFIC 10*3 88 IE 




OVO 


KIT. I 




0F2O 27 


OC 




BEO 


REMIK2 


•W READ KEDED 


0F22 ED 


88 IE 




SID 


KIT. I 




of n » 


09 




LOA 


19 




0F27 A7 


84 




STA 


HUM 




0F29 BD 


0406 




JSR 


FW 




0F2C 26 


35 




em 


REU1KI 


•FJHR 


0F2E 6F 


01 


REM1N2 


aj< 


STAT. I 




0F3O0F 


II 




CU) 


arm 




0F32 OF 


19 




cm 


WTOP 


•MOID 89* 


0F34 OF 


IA 




CU) 


NITQP»I 




Of 3k 9* 


18 




LOA 


mica 




Of IB A7 


88 23 




STA 


R1DI.I 




0T3B 17 


FE3F 




LBS 


READ 




0F3E 26 


23 




BK 


REUIKI 


■em 


OF 40 OC 


19 




UD 


BTCP 




OT42 DD 


35 




STD 


aMan 




Of 44 EC 


88 IE 




un 


KIT. I 




CF47 00 


37 




STD 


GO IT* 




CF49 M 


88 23 




LDA 


Rim. i 




OFK 4A 






DEO) 






Of 40 A7 


88 23 




STA 


Rim.* 




0F5O 97 


39 




STA 


GORIM 




OFV 96 


11 




LOA 


am 




0F54 4C 






MCA 






0FS5 97 


11 




STA 


OfTR 




0F57 97 


3A 




STA 


ODOfTR 


•f H£ AT KGIMIING 


0F59 K 


07 




LOO 


TAGS! 




0FS8 83 


0003 




3 BO 


•3 




OFS OC 


38 




STD 


CUiTAG 


•PWU3A0 TAG 


OF60 SC 


FE 




ac 






OF 62 39 






RTS 






0F63 IA 


01 


Rami 


SEC 






0F65 39 






RTS 
PAS 










•FINS HIT COSING IT) TAG. 


CfU 9C 


38 


NEin 


LSI 


CURT AC 




0F68 86 


54 




LOA 


I'T 




0F6A 30 


03 


Kim 


LEAI 


3,1 




0F6C 9C 


09 




an 


TA9FJD 




0F6E 27 


00 




CO 


KITT2 




CF70 Al 


04 




OM 


O.t 




Of 72 26 


f6 




H 


KITH 




0F74 9F 


38 




SII 


am as 




Of 76 EC 


01 




LOO 


i.i 




Of 78 OD 


25 




STD 


LASTS 




CF7A IC 


ft 




ax 






077C 39 






ITS 






0F7I IA 


01 


NEim 


SK 






0F7F 39 






SIS 







C3E2 35 30 
C3E4 3» 



PUS 
RTS 



restart ress 
return 



TO BE CONTINUED 

READING NON-FLEX 
BASED DISKS 

CONTINUED FWJM LAST MONTH 



• Nut • REAOSS 

• function - Tills rowino reads IK th* trick/sector of 
tl* disk in tr* drive specified »r w FCB 
»ointed to Or t. R<» G specifies the 
trick/sector t« ttM in. 

A EK or SC snould b* gifd ifter cillini 
tkis routine to check for MSSlble reid 
errors. 

All rmstrrj e<ce»t A Ut preserved. 





C3ES 


t 
READS 


EOIJ 


t 




C3E5 ED 


88 IE 




SID 


FC8CP.I 


ut trk/iK 


cm 86 


09 




LDA 


•IRSS 


5tl function code 


C3EA A7 


84 




STA 


FCBFC.I 


set cod* tn FCB 


CSC 7F. 


0406 




JW 


noCAL 


fe»d ind return 



t 

• IMM - IftC 

• Function - This routine •»>«> ttie "fro*' stum 

• to the 'ti' <trin» is fotlons: 



C3tf 34 36 

C3D0 30 88 40 
C303 a 0080 
C30» 108E 0836 
C3SA 80 13 



t 

t 
• 

Off W 



C30C EC 
C30E 84 
C3E0 C4 



M 
3F 

If 



I -> 'fe<*' field 

V -> 'to' field 

0:1 cuaricteri to wve 

Rett A.9.I.V ire preserved 

EOIJ * 

P96 S.l.J.T jive rtu 

LEAI FCB5B.I 'fro*' field 

LIB 8SS125 Uinth to »«t 

UT» deUFTER 'to' field 

BSR IWC rerftri love 

LDD OOSWT.Y (tt next trk/sec to reid 
(MM 1100111111 itt' tn 6 Sits of trxt 
1*08 KCOO'.im mr to* 5 tits of sector 



C3F1 IVJi 



06 
80 
M> 
06 
0001 



C3F1 34 
C3F3 E6 
C3F3 E7 
C3F7 35 
C3F9 83 
C3FC 1083 0000 

C400 :t y 

C402 35 36 
C404 39 



EOU 

PSHS 

LDS 

ST8 

PXS 

SUBD 

OfO 

ec 

FUS 

RTS 



D 

0,I« 
0,V» 


II 
•0 

rCVE 

A.e.i.t 



iive Ten to oove 

t*\ > 'froo* <h*r 
trim to "to" field 
set I en 
deer or 1 
done ref 
brnch if not 

restore rtos 
iAd return 



• nm» • ax 

• Function . This routine cow4res t»0 5tfirn$ 
Is follows: 



I -5 striml 
T -} strirnl 
A > len»tti of strints to CM^tre 

StriMl is Coomred to Stnm2. and ttie 
iPFroeritte condition code is set. 



t 
* 

t 

C405 QX 



C495 34 36 



Fttii A.B.I.Y ire ereseved. 

caj t 

PSW A.B.I.Y sive re»S 



C407 OTW HU t 
C407 E6 80 LDB O.L „t i strinil ch*r 
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31 



C«OT El 


W 


^•06 26 


03 


C*00 M 




C«<€ :* 


F7 


ZHO 33 


36 


(112 P 





C4I0 RP"X 



OM 


O.Y« 


io«tt to strins2 char 


ate 


"PTOC 


if in then done 


DEC* 




alt throueh strum' 


K 


C07PR 


brficli if not 


EBU 


* 




dlS 


s.i.i.y 


restore res« 


RTS 




Vid return 



Nu* - PDATA 

Fuac'lon - This routine prints a strtns to an 
output device. On entry. X points 
to tn* JtriM to Hint. As mtt. the 
PViMS routine lit FLEX. »n DOT 
del utter wst appear after the 
str-.nt to Print. 

Reis A and B •! II r«Hin as is. ind 
I till be POintm? to the EOT 
delimiter ct*r. 





C413 


P»TA 


EOU 


• 




C4J3 34 


04 




PSHS 


A,fl 


save re« 




C413 


POA'Al 


E9) 


■ 




C4I3 A6 


80 




on 


0,1* 


wt <hir fro* strins 


C4I7 SI 


04 




OPA 


•EOT 


• Ad of ttltf 


W» 27 


OS 




KO 


FTATA2 


brock if rts 


C41B BO 


cote 




JSR 


PJTCUl 


print char 


C41E » 


FJ 




ERA 


rWAI 


4Hd continue 




C420 


P9ATA2 


EBU 


t 




c4:o n 


06 




PUS 


A.B 


restore rns 


CtTZ 3» 






RTS 




and return 



MM* - ROUTE 

Function - This routine determines nltere Mo usee 

•ants his output to be routed. TV user 

has three options: 

ROTEHttlMPi: In this cast* no control 
info noed be sot. other than ensurms 
the output snitch (OSfTDM is noa 
:ero so FLEX mil use the OUTOC 
routine to print characters. 

RtWRINTER: In this cast, the printer 
Mdule routine atist be loaded into 
reeieer* if it is not alread* there. 
and the output snitch oust be cleared 
so FLEX mil use OUTCM to process 
the characters 

RfKKE: In this case- the user is 
pr urted for t file to ariich all 
output mil bo routed. Fill's FVTWR 
routine autotaticatw routes outxtted 
chars to the file's FC3 if told 
to do so. 



C423 34 36 

C»23 BE 0000 

C429 V CC24 

C42B 8E 09*3 

C43 BO (DIE 

C431 BD con 

C434 84 SF 

C436 SI 50 

C438 27 6F 

C43H 81 54 

C43C 27 72 



C423 ROUTE 



All resistors are preserved 

EOU * 

PSHS A.S.I.T save reis 



LD1 
STI 



*0 clear File output address 

FOA u FLEJ 



101 tuVTFJL proovt user for route 

JSP PSTRH3 

JSR JPJOt tet response 

AfOA t«3F lovtrcastOurptuase 



OPA i'P 

BEO R2 

OPA I'T 

BEO R3 



rt inter' 
hrnch if so 

terilNl? 
brnch if so 



C43E Bl 

C440 27 



CM2 81 
C444 26 



00 
6£ 

46 

71 



ova to) 

BEO R3 

CTPA I'F 

BJC R* 



CFP tsue as teriiHll 
if so broth 

file' 
leave if not 



C»4« 5E 


0877 


'.445 BO 


C01E 


C«C BO 


CSIB 


:uf * 


0*3 


C45T BD 


C920 


[155 24 


08 


C457 3E 


08A1 


C45A BD 


CO IE 


CtSD » 


38 




C4y 


C43F 94 


ot 


C46: 80 


C333 



• owtout to a file 
f 

LSI 47QFILE ask for 'to' filenaae 

JSR P^TTKC 



.6S 


INSLf 


»et resrrnse 


an 


IFILFC8 


•to' FCS 


JSR 


0ETF1L 


validate Mlenae* 


BC£ 


R4 


check if file exists 


LDX 


• IWSPC 


invalid filenaae entered 


JSR 


PSTDC 




6RA 


R6 


return 


EOU 


• 




LOB 


•CtF 


set ektension 


JSR 


SETEXT 





CM 64 


02 


C*6A A7 


94 


C>68 BD 


C406 


:«6B :i 


08 



• Oe*ri the file 
* 

LDA I! OH! IT open for ante 
STA FtBFCX save in FCS 
JSR nOCA. call F>£ 
BEO R7 continue if file not there 

o 

• File already exists -> sai so and return 
• 



C460 SE 


oen 


LCI 


•FUST 




C475B0 


CDIE 


JSR 


PSiwo 




C473 20 


4: 


BRA 


R6 


return 




C47? R7 


EW 


t 




C47?3C 


06HB 


im 


IFTYPE 


ask for file tip* 


C478 80 


CDIE 


JSR 


P5TRM5 




C47B 90 


CD09 


JSR 


[«H 


•et response 


C47E 34 


3F 


APM 


ttSF 


iMpercaseOupPtfcast 


C480 3F 




an 






C481 81 


54 


OPA 


t T 


text' 


C«3 27 


11 


BEfi 


RB 


brnch if so 


C4?5 81 


00 


OPA 


KR 


Of (sue as text ! 


C«7 27 


00 


BEO 


RB 


brnch if so 


C487 81 


42 


C7PA 


«'B 


binarr 1 


C488 26 


» 


{RE 


R6 


bad leave if not 


C48S U 


m 


LDB 


•OPNeBlim set cpen-»in bits 


C48F 86 


FT 


LDA 


*scn« 


bpe=binarv 


C4»l 87 


0A2E 


STA 


r[LFC8*FCflSC>" set cmktiss. flao 


C«4 20 


02 


BRA 


Rl 






C4?6 R8 


EOU 


* 




C4?6 C6 


CO 


LDB 


WiWTEl 


set open-text bits 




C4»9 Rl 


EOI 







C498 ee 


f)9F3 


LC« 


•FILFC8 


set all «7p to tilt 


C4»«BF 


CC4 


SIX 


FOA 




C4?E Tf 


CC22 


CLR 


Dsum 


o/p to the file 


C4A:l F7 


0834 


STB 


OPVLC 


save flas bits 


C4A4 7F 


ceo* 


cm 


ylDTH 


zero TT» width value 


C4A7 20 


OA 


BRA 


R9 


return 



C4M R2 



EOU 



C4A9 7F 


CC22 


CMC 80 


OE 


C4AE 20 


03 




C480 R3 




e 



e Ptrferoi setup for output to printer 

t 

CLR KMTCH o/p to aux. device 
8SR PRTST fetch printer Mdule 
BRA R9 end return 

EBU • 



• eerfort. setup for output to tertainal 



32 
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C4B0 7C 


CC22 




INC 


QSUTQ4 






C483 


A9 


EOJ 


• 




cm ic 


FE 




OC 




set «o<id RC 


C4B5 » 


K 




BRA 


RIO 


4nd :<tv« 




C4B7 


R6 


EOI 


• 




C4B? :a 


01 




sec 




lit Ud % 




C489 


RtO 


EOU 


t 




cdw » 


34 




HI.S 


A.B.I.Y 


restore res 


C48B 39 






RTS 




1M return 



Mm* - PRIST 

Function - Ttiis reutiM i> colleo to laid tne 
printer oudult if neceisiri. 
ond mil the PIS. so tr.it output cart 
to routed to tne printer. 

Ho resistors »re preserved 



C«C 7F 


C4BC 

cco» 


PRT3ET EOU 

cut 


t 

•-VI 


dlSlkle run feiture 


C4BF 16 


ccei 


an 


POUT 


set 1st ortt of sette 


C4C2 01 


39 


CJM 


•139 


1$ tt *RTV> 


C4C4 26 


r> 


BK 


PIS 


if not tftt looded 






I 

o Lrtd printer routin 




C4C* BE 


0914 


LSI 


«PSTS 


h<i in print rtn nut 


C4C9 106E C844 


L0I 


BYSCMCSNW into stStt. FCB 


c4co a 


0008 


UO 


■ II 




C400 17 


FT1C 


LBSR 


1VC 




C403 7F 


H*3 


cm 


SYSTMCBOH elKk dri.e 


C406 8E 


am 


LSI 


ISTSFtB 


'01 nt to s»st» FCB 


C40« 86 


01 


LBA 


oIOTOO 


im for rood 


C4DS A7 


84 


SIA 


FOTC.l 




C4tX BO 


0406 


JSR 


FRSC* 


C»ll FT6 


cm v 


09 


BIB 


PI 


trued i( oHn ok 


C4E2 BO 


C03F 


JSR 


RPTERR 


report orror 


WD 20 


II 


BRA 


P2 


Did retve, 



C4E7 P| 



EOI 



04E7 66 


FT 




LDA 


•SOTCSC 


sot for biruj-T rood 


C4E9 A7 


88 38 




STA 


fcssj.x 




C4EC en 


CB3C 




JSR 


LOAD 


Hid Mdlilt 




C4EF 


PIS 


£BU 


1 




C4EF 80 


ccco 




JSR 


PRIH1T 


■o lnit wt 


C4F2 BE 


CCE4 




un 


war 


■ft o/p tddress 


an v 


O10 




six 


OUT OKI 


stuff in FIB 




CVS 


P2 


EOJ 







C4FB 39 






RTS 




return 



Hue - RESET 

fniKtlen - This routine is called to reset tt* 
Fill output laltcb ind tlese un lilt 
tbtt Hunt 04 «pm tkromfl ttw FILFCS 
FCB. 





C4F? 


RESET 


EOU 


» 




CAP? 66 


01 




LDA 


(1 




cm B7 


CC22 




STA 


osurcH 


reset MtPvt saitch 


C4FE 87 


CCOT 




STA 


PRU 


toatlt Huso 


OOI 71 


0834 




TS1 


avLc 


11 * flit • Pfi* 


C304 27 


IS 




BBS 


RSI 


retur* if not 



CSOA B6 


0833 


COT B7 


CC04 


CMC BE 


09F3 



• Outwt imi *»im to filo. cits* it 
t 

LDA TTYW10 restore TTY oildth 

STA WIDTH 

LDX OFILFCB t*t FC8 



C50F 66 04 




LDA IICLOSE 


closr codt 




C311 A7 84 




STA FCBFt.I 






C313 BO 1)4% 


JSR FtBCAL 


call FHS 




C$16 27 03 




BBS RSI 


if ok rttsrn 


C318 BO CO? 


JSR RPTERR 


rtrort orror 




C51F RSI 


EOI! < 






CSlB 7F 0834 


CLR OPofLfi 


lOdUitt ft« 


file open 


C51E 39 




RTS 


ontf roturi 




ST*JCl TABLE: 










MOST. CTJ36 


ASREAT 0001 


ASkRlT 5002 


BAC >008 


BAOFIL 088C 


BADIN 0903 


8AK SOOS 


6AS 0003 


SELL X47 


SIN 0000 


BltfY 0020 


BS CCOO 


BSE CC07 


8SI25 0080 


BtfFER 0B36 


BUF9HT Ctt« 


CLASS C32I 


ttC C405 


OH CtIA 


aOOC F700 


CUD CW2 


fWFLG CC28 


COC CC29 


COLDS COCO 


tO« C407 


COPYIT C251 


CR 0000 


atf oooa 


OK CC18 


OAT OM7 


E9RV OEOO 


OB. CC01 


OEPTH CC03 


SIR 0009 


DIRKO 0001 


OlROtt OOfT 


81RHSG 076C 


DIRTS 0005 


DOOM CS46 


DOC CCOO 


COSDIR 0000 


rjososs 0004 


OOSFS 0000 


POSLEH 0008 


8PSWT 0000 


SOSPWi »02 


OOSMJ 0O05 


fJPl C28E 


CF2 C2A2 


IP4 C2*4 


WV »B33 


ORVWT 07F2 


EJECT CC08 


ENBCOP 0TC4 


cIJOIR 0788 


ENTAOR 0000 


EHV CC2S 


EOF 0000 


EX CC02 


EOT 5004 


ERR C18S 


EJM02 C17F 


ESC CCOA 


ESCRR CClb 


FACP CCiO 


FIOP 0040 


FAR? 0020 


FAkP 0080 


FC9RS 0002 


FC8ASE D409 


FteCOA 002f 


FCBCP COIE 


FC8CRM 0020 


FCBCtR 3400 


FC80I 0022 


r.m 0003 


FCBEDA 0013 


FC8ES8 0001 


FCBFA 0O0F 


FCBfC OKO 


FCEFCC 0019 


FCBFOO 0032 


FCBJS 0015 


FC8FSH 0017 


FCH.EN 0140 


Fcap ooic 


FCMNt 0004 


FCBMfi 0024 


FC8RI 0023 


FCBRSI 0010 


FCBRS: COIB 


FC8SB COM 


FCBSCF 0038 


FTS5CR 'X)3S 


FCBSDA 0011 


C CBVER 5435 


FCDOAV 001A 


FCOffTH 0019 


FfOYR 001B 


fia rx:6 


FIB 0000 


FIBEfS 0017 


F1BEIT 0006 


FI8FK 0000 


FIBFS OOOA 


FIBF'51 00C9 


F1BFT 0009 


FIBLEH 0018 


FIEI.su 0000 


F18RSV 0011 


9 IBSUf 900F 


FIEF CC2F 


FIIKB 09F3 


FLE1 C00O 


FKS 0400 


FHSCAL D«6 


FKC.S 0403 


FtSHI CC20 


FHSIHT D4O0 


FOA CC24 


Fff.fC OS4 


F5LBOT 0011 


FSLDC OOOt 


fsidif xm 


FSLDT OOOA 


s x5F 0000 


F5U0I 0018 


FSUST OOOt) 


FSUIXT 0008 


FSLSC MOF 


FS.SP0 30I3 


FD.IMU 0015 


F9MN 0002 


F9QCB 0000 


FTWE 0808 


FUST 0680 


GET! C288 


CET7 C2CA 


E£T3 C2CC 


GET4 C2C6 


crraj; cats 


GETOf. CDIS 


CETTJN C2AA 


OETTIL CB2D 


8ET»€I T042 


«T0 t27D 


0T1 C2E9 


GT2 COT 


GT3 C306 


C-TBAO C30A 


Greece C30C 


GTSFH C2CF 


tCAO 0100 


imr cdib 


104 CD09 


IfOQ CDK 


INTJEC C04B 


1«RV 0828 


DTILE 0314 


IHTRO 0» IF 


IHVSPC OSAI 


I0FLG CC21 


I3WTCH CC23 


JT CI3B 


LAO CCIB 


Ltt 0000 


LF OQOA 


lpESuf coeo 


U4XOUT C237 


LOAD C030 


LPC C35F 


LSI 0004 


LS3 0009 


LSS «*» 


LSTRR CC1I 


HO C143 


HI C157 


It2 CI6I 


10 CI6C 


NAP CCOO 


NEfOG CC2S 


roc cue 


HEHJ U19 


HOVE C3F1 


HVC C3EF 


H« Clef 


WILL CC05 


HITCH CB27 


OPH 0080 


OFWLB 0834 


3SMTCH CC22 


OUT 0008 


OUTAIR CMS 


OUTOt COOF 


OUTQC C012 


OUTOEC CD31 


0UT9N 0787 


Outfit 0843 


0UTHE1 roc 


PI C4E7 


PI 5 C«€F 


P2 C4fB 


PAIJ CC09 


PBI C367 


PB2 C38C 


PB3 C3C2 


P8« C38C 


PBS C3A0 


PB6 C3AC 


P87 C3S4 


PCHLF C024 


FDI C1D3 


P02 C10I 


PtB ClCO 


P04 C2ID 


PCS CIE3 


P06 CIFA 


PDATA C413 


POATAI C41S 


PDATA2 C420 


PIIR cm 


PD1IT C22F 


POUT CCE4 


PRO* CC88 


PREVC CC19 


PRIHIT CCCO 


PRO! CI2S 


PRT OOOA 


PRTBU C33F 


PHTSCT C4BC 


PSTOC COIE 


PS« 0914 


FVTOf) COIB 


Rl C498 


RIO C4B9 


R2 C4A9 


TO C4B0 


R4 C45F 


R6 1487 


R7 C475 


FS C496 


R9 C483 


RCERR i>900 


REACSS OE5 


RENTER CO06 


AE3E7 Ctf9 


RET C358 


ROUTE C423 


ttHX. C410 


RPTERR C03F 


RS1RI0 OCA 


RSI CSIB 


S80ATA 0041 


S8L!w 0040 


98RSI 0042 


SCFXSC 40FF 


SOFSC 0OO0 


SCR 0006 


SETEIT C033 


SETWU C177 


*A C980 


SIRCRE 0023 


SIROAY 0024 


SIRFSB 0010 


SIRFSE OOlf 


SIRfSS 0021 


SIRLEX 0028 


SIRMM 0023 


SIRRT5 0026 


SIRHAH 0010 


SIRTS 0003 


SIRVCL 0016 


SIRYR 0023 


SP 0020 


SP4 fjeOF 


SPS C70O 


SRC! C31B 


SRC2 C32C 


SRE3 C32A 


SRC4 C341 


SHOW C30F 


SRCXIT C350 


ssin coeo 


START C1O0 


STARTl ClCO 


STAT C04E 


STKA Coot) 


?«FIL 0000 


STDR CCOE 


SYTJRW ccoe 


Sirs 0004 


SYSCf* CC4E 


SVSCR] CCOO 


SYSCR2 CC2A 


sYsra coo 


SYSCM CCF8 


SYSfCS 8640 


TAB C806 


TABCOX 0009 


IETF 0002 


1 El 0040 


Tlt?4 0000 


TflTILE 0877 


TRADOR CC1E 


TRFLG CClD 


TTYHID 0B33 


TXT 0001 


UCA C100 


IXTA (X12 


URAH 0000 


MfK CKX3 


OLC02 C36A 


UELCOn 0124 


MI DTK CC04 


IKGRV BCOC 


XBOR 0016 


xaosE COM 


XDELET OMC 


XFIO 0014 


IGIR 0007 


ISO 0011 


XNSS 000F 


IODIR 0006 


XCREAO 0001 


■OSIR 0010 


tOJPOT 0003 


XOURIT 0002 


XP1R 0008 


IPOS 0015 


(PRB 0012 


OBWI 0000 


IRESI 0008 


XRES2 HOE 


XRE53 0013 


JREIK) 0005 


XRSS 0009 


XRkMB 0000 


IkSS OOOA 







'66' Micro Journal 



33 



•WO 



0000 



OOIO 

roao 



*te*t*4e*t«mOMt 

TRS-30 t« fUJ Ulil itr 

Hritten by: Scott R. Freser 
547 Starren toy 
klinfiineo. Hanitob4, Cuiii 
FOB 0H8 
Ph. C204> 338-764 1 



Introductory Information en T *S-80 >CCuS-80 V.2 

Ue assua* tlw hBDOS/80 diskette's dir»;torr 
consists of only 2 oranules. and is sot ur for 
10 sectors/tract. 2 oranules/luar and ' sectors/ 
granule operations ( 3 sectors tt jrir.u !♦ is 
standard for l€lfflB/90). 

OOOS/80 Maes 111 Filt Director* Entries (FDEsI 
of i diskette, ficert those for BOOT/SYS end 
D1R/SYS. available for use! thus, a 2 sranute 
directory on a ihuI* formatted -tata diskette hu 
62 FDEi available. lClffiOS/30 al'ous the director* 
to be allocated mth ue to * sranulei duriM 
diskette foraittint, thereby rreyidini f>r a 
aixiaui of Z22 avaiUCIe FDEs. 

A diskette's directory iImts starts on a Itav 
boundary and contains the GAT sector followed 
by the HIT Jotter followed by 9. 13. IB. 23 
or 28 Fit sectors, deeendlru neon the nuaoer 
of 5 sector *r<*tiles allocated to the directory. 
The start int lav wooer of the director, is 
AUtfYS contained a* i hexadeciaal value in the 

third brte of each diskette's 1st sector (that 

is, trad 00, sector 00). 

KJTEi Frooru tested for simle sided. 
untie density disks only 



Define "SECT for FDE 



one 

FDE EOU 

FOFJIF HUB 

FIFFEE EQU 

FIFPK EOU 



•0000 
I 

I free/inuse flat 

XW010000 obit 4=0 leans FOE free 
I1MO00OO »t>it 7=0 Mont FDE is an 

fTO theraise an FIBE 



0040 fifsys cou 
0006 fif:w eou 



101000000 

100001000 



ebit 4=1 if a srstea file 

obit 3*1 if file has invis. Jttr 



• Bits 2-0 » access leyel 
e 



0001 
0002 
0003 
OOP* 

0005 
WOO 

0010 
0012 
0014 

0015 
0014 



FDE1GM RIB 

FOEFSv OT 

FDHFl (SB 

FDELRL FW 

FDEFN F» 

FEEEN m 

Finn n 

FTE«ra n 

FDEOFrl F9V 

FOTOFM M 

fdeib m 



• 1st byte of Nlr: 

I 

OOFF IELEMI HU Vf 

OOFE IELDEC EflU tTE 



(more 
reserved 

lea order EOF b<te 

loncal record leoitb (0=254) 

file mm 

etteesiu naar 

eocoOd update rassaord 

encoded access rtssaord 

•iddle order EOF brte 

him order EOF arte 

start of 4. 2 brte extend elit «irs 



end of exteet eteacMs 
nxt byte contains DEC for 
1st or iixt FIX 



• otherwise is startint Ig 

t 



(track) of file 



2nd brte of rair (if 1st byte < »FE> 

tits 7-5: nuajer of tranules fro* start 
of I uar to start of area 
tie. • area offset aitbin track) 

bits 4-0: noser less one of contiguous 
iranoles us lined to this area 



O01E 



0100 



0O2O 



FIEXI in 2 
RUED EOU • 

ORG «10O 



extent elit these 1st brte is FT or FE 
length of the FDE 



***** DEFIIC FWfTS USED BT Hi "OWIICS 

e 





e PD1R routine 


0100 


Httfl 


EOU 


• 


0100 0000 




FOB 


CftF 


0102 eE 41 40 45 




FCC 


/nWC T»PE EtTEXT-UST/ 


Oil* 20 20 r> 20 




FCC 


/ SUE/ 


0128 00M 




TO 


CBF 


012* 04 




fCB 


EOT 


0I2B 


bcuai 


EOU 


t 


013 ODOA 




FOB 


an 


012D 20 5» 4F 55 




FCC 


i nut mrtfx cms *mr boots 1 / 


0141 04 




FC8 


EOT 


014C 


DDRG 


EOU 


I 


Oltt 000A 




FOB 


CHLF 


01 « 20 20 20 20 




FCC 


/ Directory of Drive / 


0147 00 


uVTOrV 


FC8 


rvt drivel tore 


0148 ODOA 




FOB 


OIF 


014* 04 




FCB 


EOT 


Old 


EWIF) 


8dJ 


e 


0148 20 20 20 45 




FCC 


/ End of Directory Listirn, / 


0138 48 49 74 20 




FCC 


/Hit [Returnl to Continue.../ 


01*3 04 




FCB 


EOT 


OIM 


EMCDP 


E9U 


• 


01*4 20 20 20 49 




FCC 


/ End of Corr. Enter / 


0)8* 58 52 45 74 




FCC 


/[Return] to Continue.../ 


0101 04 




FCB 


EOT 


01D2 


oww 


EBU 


* 


01D2 20 20 20 45 




FCC 


" Enter drive of TRS disk: " 


01EE 04 




FC8 


EOT 






o 8UO/T rout 


ne 


01EF 20 20 20 20 


SF-4 


FCC 


/ / 4 spaces 


0IF3 04 




FCB 


EOT 




e 

o art IT root 


ne 


01F4 


INFtlf 


EBU 


t 


01F4 20 20 20 45 




FCC 


/ Enter 'fro*- file: / 


020* 04 




FCB 


EOT 


0208 


IMRV 


EBJ 


e 


0208 20 20 20 45 




FCC 


/ Enter "froa- drive: / 


OZS 04 




Fa 


EOT 


0223 


OUTFIl 


EBU 


• 


0223 20 20 20 4F 




FCC 


/ Outrut to FilelFl, PriftterlFI, / 


0245 4F 72 20 54 




FCC 


/or Ter»ina)(Te)-> / 


0254 04 




FCB 


EOT 


0257 


TOFILE 


EBU 





0257 20 20 20 43 




FCC 


/ Enter -to" file: / 


0248 04 




FCB 


EOT 


024C 


8AJFIL 


EOU 





026C 44 49 4C 45 




FCC 


/FILE OOB NOT EltST'/ 


0280 04 




FCB 


EOT 



34 



68' Micro Journal 



0281 


INVSPC 


ECXI 


t 


0281 49 *E 56 11 




Fa 


/INVM.ID Fll£ SPECIFICATION'/ 


02*: oi 




FCB 


EOT 


02MI 


FUST 


E8U 


« 


029D 53 4f 52 52 




Ftt 


/SOftRH, Fll£ ALREADT EXISTS/ 


KB7 04 




FCB 


EOT 


0288 


FTTTt 


eou 


1 


0288 20 20 20 4? 




FCC 


/ It file tt« 6invr><B) / 


032 4f 72 20 54 




FCC 


/or TeatlTel? / 


02DF 04 


1 

# HlK 

t 

RDERR 


FC8 


EOT 


010 3C 3C 3C 20 


FCC 


/«< READ ERROR »>!/ 


02F3 0« 




FC8 


EOT 


I2F4 50 52 4? 4£ 


PS»S 


FCC 


/PRINT/ 


01? 00 00 00 




FCB 


0.0.0 


12FC 53 59 38 




pa 


/SYS/ 


02FF 


INTRO 


EOU 


< 


02FF 000A 0D0A 




FOB 


CRLF.CRLF 


3303 20 20 20 46 




Fa 


* FLEI/1RS-80 IfTtklTV (C) 1988" 


0222 20 62 7? 20 




FCC 


* bv Scott Ffiser' 


0332 OOOfl 00M 




FOB 


CRLF.CRLf 


0336 20 20 20 20 




Ftt 


/ - Directions/ 


C34€ 20 20 20 20 




FCC 


* 1 - TRS Directory" 


5367 000A 




FOB 


caf 


0368 20 20 20 20 




FCC 


/ 2 - Copy Fil*/ 


0332 20 20 20 20 




FCC 


/ 3 - EXIT Projri*/ 


0390 OOOfl OOOfl 




F03 


CRLF.CRlf 


03AI 20 20 20 45 




FCC 


/ ENTER SELEniON: / 


0385 04 




FC9 


EOT 


0386 


BASIN 


E«) 


t 


0386 20 20 20 « 




Ftt 


/ INVALID SELECTIW. FSB/TEH; / 


03S5 04 




FC8 


BOT 



0306 



F1LFCB RUB FC8LEN reserve FCB VH 



' Define so«e 

t 



m 

EQtt 



0516 0000 



051B 
0519 00 



051A 



0518 



0100 SSIZ5 
0005 OMML 

00*9 NAISEC E8U 

0002 B1RS1Z EOU 

0000 OIRFTTt EOU 

OIRBK FQI 

0009 7ABO0K EOU 

DRV <W 

OPNFLG FCB 

0080 8PN EOU 

0040 TEX £0U 

0020 8INRY ESU 

rmuo m 



TRS constants 

256 «bvtes rer sector <5») 

5 t sectors per sranule 

•09 Kxiauei possible sector on track 

2 I jrinules for director* 

10000 trk/sec of ftp »yte to dir 

♦0000 trk/sec of st*fl of TRS dir 

•09 universal lib CH*r KcntDI) 

1 hold) current drivtl 

fill Men bits 
XIKOOOOO efile is open 
201000000 tfjt» if text 
I0010CO00 tfilt il binary 

1 stvi TTV UiOth value here 



0500 BSIZ5 EOU SSlZS»uWWJl sue of buffer (S'l 



BfFER 0« 



BSI25 



»11oc Hx buffer siie 



CIOO 






ORG 


UCA 




C100 20 


01 


START 


em 


START 1 


'**** Bni* Pro»» ••»*• 


C102 04 






FCB 


« 


«« VERSION • >»> 



C103 


START 1 


ECU 


t 




CI03 lOfT CC2B 




LDS 


rCCO 


initialize svstet sta 


CI07 B6 COX 




UM 


UJCTJRV 


default to »»rk dnv« 


CIOA B7 0518 




STA 


DRV 


save default 



C10D SE CI 19 

C110 BF CC16 

C113 B6 8C04 

CI 16 87 051A 

cn« ret) 

C119 7F CC1A 

ClIC rEG 
CllC 7C a22 
C11F 8E 02FF 
C122 80 C01E 



CIS BD 
CI28 BD 
CI28 25 
C12D 81 
CI2F 22 

C131 84 
C133 43 
C134 8E 
CI37 30 
C139 6E 



C125 
COOT 
321 
36 
33 
32 



CI38 

36 

84 



PROM 



CI38 20 » 



C130 20 


OC 


C!JF 20 


14 


CI41 20 


ID 




C143 


C143 8E 


012B 


C146 BD 


C01E 


C149 20 


20 




CUB 


CUB 80 


32 


C14D8E 


016B 


C150 B8 


cuiE 


C153 20 


16 




C155 


C155 17 


0170 


CI58 8E 


01A4 


C15B 80 


CD1E 


CIS 20 


OB 




C160 


C160 7E 


C043 




C163 


C163 8E 


0386 


CI66 80 


C3IE 


C169 20 


8A 




C168 


C16B B6 


COO 


C16EB7 


aiA 


C171 20 


A9 




C173 


C173 80 


C83F 


C176 8E 


02E0 




C179 


C177 8B 


COlE 


C17I 7£ 


CD03 



JT 



NO 



ni 



K 



re 



m 



LSX «Mi 

STX E5CRS Mdift escape return tesisttr 

LSI UIDT1I jet current TTV line ntdth 

S r A TTYU1D and slve it 



EOU 

as 

EOU 
INC 
1DI 

JSR 



ASIA 

LCX 
LEAX 



BRA 
BRA 
BRA 

ESU 

LOX 
JSR 
BRA 



SETWU 



ESRC2 



ERR 



j* 

EOU 
LOX 
JSR 
BRA 

EOU 
LDA 
STA 
BRA 

EOU 
JSR 
LDI 

EOU 
JSR 
Jff 



cm 

i 

osircH 

•INTRO 



EOU I 

JSR INCH 

JS» CLASS 

BCS m 

CNPA • 3 

BM1 m 



dear current line Au» 1st 

set output !«itch 
print intra *so 
isk for selection 



»tt a response 
classifr it 
lid selection 
over 3 1 
kid selection 



ANSA H0000H11 keep lor. 4 bits only 



A.X 
O.I 



9» NO 



Ml 
K2 
N3 



MLCON 
PSTRNG 

SETPAXJ 



sel*ction=select:on«2 
iddr ef juv tjble 
idifr proper selection 
» t selection 

Selections; 

= 1 
=2 

=3 

do selection 
print Instructions 



EOU ■ 

BSR P8IR print dir 

LDX WffllR 

JSR PSTRNG 

BRA SETPA.I 

EOU * 

LBSR CCPVIT copr Flit 

ldx totar 

JSR PSTTDC 

BRA SETPAU 



o 
WK 

I 

•BAOIN 
PSTRND 
PROI 

o 

DEPTN 

ON 

tec 
• 

pTTERR 
KOERR 



PSTRNG 

yAWts 



return to FUI 
bid selection 
print u> 



P4»se [if set) 

so user con reid stuff 



report error first 

Mt tS* 



prut ts» 

utd return to FIJ3 



Hue - POIR 

Function - Tnis routine is called to print out 
director! intonation oi i TRS disk. 

No Ptris 4f« required 

All rciistert ire used ind tot restored 



C17F POIR EOU i 
C17F 32 E9 FFF9 LEAS -LS1.S alloc local storao* 
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FOR THE ELEKTRA 

• OS-9" with Editor. Assembler, and Debugger 9250.00 

• STAR-DOS'" Level 1 (FLEX™ compatible but with up to 10 active drives: 

(i.e. 4 8" floppies, 4 5" Floppies, and 2 Winchester drives) $75. OO 

• STAR-DOS'" Adaptation Guide 950.00 

FOR OS-9™ by Epstein Associate* 

• Super Modem Program with autodial, configuration file, etc. 

(Available exclusively through AAA Chicago Computer Center) 9100.00 



THE ELEKTRA SUPER 
FLOPPY CONTROLLER 

• Emulates the DC 1 . DC 2. DC 3. DC-4 as well as the GIMIX 

*28, "38. *48. and *58 controllers 9295.00 

RACKMOUNT ELEKTRA 
COMPUTER CABINET 

• 17" Wx21.5" Dx6.7" H 

Holds two half height 5V&" floppy drives 9250.00 




rrrirrrr 
rrrrrrrr 
JrnrnT 
LL JTrrnrr 

trrnYrrrf 



2MHz 256 K Memory Board 

with on board DAT by 

COMPUTER EXCELLENCE. INC. 

9749.00 




Now Available 
68010 

anrf 

VMEBus 
MIZARBiC. 

Phonm for d&mQm 



Phone: 

AAA Chicago Computer Center 

Technical Consultation available most weekdays from 4 p.m. to 6 p.m. CST 

(312) 459-0450 120 Chestnut Lane Wheeling, IL 60090 

See our catalog and ordering information on the next page. 
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ELEKTRA COMPUTER SYSTEM Includes Ehjusn, dual porl serial interface with two 
cables, CPU & f 9. 4K Humbug, 56K static RAM, super (loppy controller wilti inboard 
ribbon cable. Slar-Dos. dual BO track DSOD lkrppy drives jolh-er combinations avail- 
abfe phono) $2795 00 

ELEKTRA COMPUTER CABINET THE LARGEST S5&0 COMPUTER CABINET 
AVAILABLE 1 Made or heavyweight 090' thick aluminum Interior i a 18-1/?" wide by 
21-7 ft li.pp by 6 -3. '4 fiifln Heavy duty AC line cord AC fuse harder EMI (titer Fan 
with 111 let 8-lck panel ha* 10 cutouts lor O" type data conn eclor* From panel has hey 
on od power switch. 2 illuminated push button swilcnes (Reset and NMhAoortp. and 
two cutouli tor aVf/eT 1 disk drive* $250 DO 

RACKMOUNT EL£*TRA COMPUTER CABINET I r« a 21 5 d * 6 7"h Holds two 
halt halghi 5. (/a** iioppy drive* $250 00 

Filter Piste for 5-1/4" drive opening $10 00 Fan Finer $10 00 

POWER SUPPLY rt>ghi»M quality linear power supply CONSERVATIVELY him at IS* 
(<B By. 3a @r 16y 4 3a ia • t6v Mu lit- tap ed primary lor line tuning $200 00 

DISK REGULATOR BOARO WITH CABLES Standard vision for 2 tiopov drives $50 00 
Heavy duty wnton Ipr 1 Winchester rJnve and 1 (loppy dtrvn %?b 00 

AUXILIARY POWER SUPPLY to power second Winchester drive $125 00 

ELEKTRA UNIVERSAL SS-WS8-50C MOTHERBOARD H,. a »yw«*iqHt 128" thick 
18" long by 9~ wide ' 1 memory (50 pin) slots 6 I/O (30 pin} slots Complete a res* 
decoding and selection, at eiiaaejdend d addresses soriity. tor l/Osllots Odceot 
4, 6, or W addresses par I/O viol l" *pacirig between all memory and I/O slots On 
board baud rate general r with low end high ranges providing |um per selectable rates 
of T$ through 36 .400 lor eaciol the five baud rale tines HO* i*»*icecircuirry perm.tting 
» Mfu 30 ptn dtflk cofilrolle'i lo run wilh 2MHz 50 pin CPU board* 
Mounting heroanr* $5 00 Beseooera w/docurrvntAhOA W0OO 

Kit # "gold connector* MOO 00 A a aari Kr lefl w/Oo'd connector* $40000 

Kit w lin connectors $32000 Asembled w/|m connectors $380 00 

ELEKTRA CHASSIS Includes caOrrwl I »0v power supply, pewer supply cables, 
standard disk regulator board wilh power cables, motherboard wilh gold square pin 
connectors, assembled end tested $950 00 

ELEKTRA CPU t/9 Use frilhei Ihe 02 or 6608 1*0 tun 6800 soltware) or 6809 as 
provision tor up to 327t6 Eproms. tK scratchpad. MC6840 triple timer, and an optional 
aud rala gen**aloi providing oaud ra es from 1 10 Ihrougn 38,400 baud in Iwo user 
selectable ranges Run OS-9 ,r FLEX'" STAR-OOS 

BareDOjtd $50 00 Kir $225 00 As mbled S275 00 

Oplio at Baud Rale Generatoi $25 00 

ELEKTRA DPS DUAL PORT SERIAL CARD Fits the standard 30pm SS-50oul I/O slot 
Can be conitgured 'or 4 o, 16 address** per t"" 1 H1 ' j CTS. DTR oco irq, 
FIRQ/ Ml and baud rale can 6e appropriately implemented lor each port 
Bsreboerd $25 00 Kit $75 00 Assembled $96 00 

Cable witti lack socket assembles (iwo needed pei bonrd) Each $25 00 

ELEKTRA DPP DUAL PORT PARALLEL CARD Fit* Ihe standard 30 p«nSS 50 usI/O 
#k?l Can be configured for 4 or 16 addresses per I/O slol The direction of the TTt 
butlers can be controlled by either on board jumper conneclorsar by a signal tiero the 
peripherals The interrupt request line lor each po ( i may be individually lumper ed to 
eilher the IRQ or FIRO/NMI bus line 

9d aboard $2500 Kil SS.OO Assembled $80 00 

Cable wilh lack socket assemblies (iwo needed per board) Each $25 00 

ELEKTRA 64K STATIC RAM/ROM MEMORY BOARDS wiin gold connectors (tin 
available) Assembled and Tested Wilh 56K RAM $24900 Wilh &4K RAM $299 QO 
Kit Wilh S6K RAM $21900 Wilh 6dK RAM $249 00 

ELEKTRA UNIVERSAL SUPER 'LOPPY CONTROLLER THE REST 30 PIN FLOPPY 
DISK CONTROLLER THAT YOU CAN BUY' Controls up lo lour 5-14 drrwes and four 
B' d<i<r*> tor a totat of ••ghf system <*?•«•*. (FLEX system bmri it fou* drnres ) Sngki 
density or ocajcAs o#n»>ry imhjo* ?MHt tVJCO o> 8809 lOouofe «enSitr 8 musi beat 
2tAHi an other combinBlions o( performance are possible \ Analog phase Ipcketj ioo>p 
data tdparaiora with separate adjustments for S" and 8" drives Analog write 
precomperisalion ci'cuil wtti separalo adiustmenls lor S' and S' drives DesignJet lo 
meei ihe data hold requirements ol Wesiem Dig-tai Iioppy controller iC Asiomoied 
and tasted $295 00 

Disk *iih drivel, setup, end lormatting utiin»es Specify FLEX 2 0. 6900 
Gen F LEX, FLEX 9 0. FLEX 9 1, or 6609 Gen FLEX S or H S30 00 

Disk win drivers lor OS 9 (Specify 5" or 6") $50 00 

STAR-D S(Spacity ELEKTRA or OCfc 5" or »") $75 00 Adaptation gu. e $50 00 
ELEKTRA WINCHESTER SYSTEMS THE BEST WINCHESTER SYSTEMS THAT YOU 
CAN BUY 1 Has automatic error detection ah CORRECT lONol up to Tl bit burst errors 
SfrU bus extended eddrvu*og capabidhem. DMA on board sector Outta*. dwers 
mcHidad lor 6809 FLEA or OS-9 Spat -fy arnoa* *»*s*on of FLLX mat you »« using 
D"rersior FLEX2 16800) are available for an additional $100 00 Pnca> includes host 
interlace coniroitef dirv«|s|. and cables 

7 Uegabyie s>ng«e on«e *y» $1995 00 14 Megabyte dual drive sys $7TC&00 
12 Megabyte amgte drive sys $2295 00 24 Megabyte dual d«i«ei sys $3596 00 
19 Megabyte single drive ays $2996 00 38 Mega yle dual dnve sys $4696 00 

(19 Msgabyto drives ore tno largest ihatcan besupporied bv FLEX] 
Circuit boards, cablet, software (No drives) 995 00 

SS-S0C DMA Bus interface board only 69500 

ELEKTRA HD-5 Cabinet tor dual 5 1/4" Iioppy drives wilh power supply line coid, *u*e 
power switch, and ower cabuss lo dnyes 15000 

ELEKTRA H -5W s above but with EMI hlter tan, and heavy duty power supply 
Powers 1 floppy and 1 Wincriesloi 199 00 

5' nbDon cable tor dual outboard 5- 1/4* oisk drives 40 00 

7 nbfioo cable lor dual inboard 5.1/4' disk drives 35 00 

Custom cables available Phone 

ELEKTRA HO-B Dmtl 8/ drive cabinet, EMI tiller fen wWi litter, power supply and 
power supply cablas 350 00 

6* ribbon cable tor dual 6" disk drives 45 00 

ELEKTRA U PIN PROTOTYPING BOARD 20 00 

ELEKTRA 50 PIN PROTOTYPING BOARD 40 00 

GOLD 10 PIN CONNECTORS (Specify male with square pins or tamale) 1 50 

TIN ID PIN CONNECTORS I Spool y male with square pins or femalef 50 

ELEKTRA is a iraAevnerk of AAA Chicago Compute* Gaoler 

FLEX mna UnaPlEX are trademarks of fechnicaj Systems Co suitantt, rnc 

HELIX is a Irademark of Hajplwood Computer Sytlem* 

OS-9 ano BASIC09 are lra demerits of Motorola inc and M-icroware Systems Corp 



AAA CHICAGO COMPUTER CENTER (3121 459 0*50 

i20 Chestnut lane a wheeling il wow 

Technical consurtaiign available 4 PM lo 6 PM most weekdays Closed 
evenings and weekends 



TERMS Minimum order $2000 Shipping and handling estimates within the Conti- 
nental U S , add 3S (MINIMUM $2 50| Illinois rejipenis *dd ?^ sales Ib> We wiilrelund 
your overestimated shipping at*t) handling charges Foreign shipping and handling 
add 10% (MINIMUM SlQOtlJ Foreign u'dwa must be prepaid m US dolrars Checks 
mui! be drawn on a u S bank Heavy loreign items will be snipped air freight collect 
Please phone between 4 PM and 6 PM weekdays if questions ansa regarding shipping 
tees Master Charge, Visa, and American Express honored 

Our apology We ere not Sfalfed to answer technical inquiries throughthe mail Pitas* 
phOnelor lecnnicel help during Ihe hours indicated above ThelOO trequentchanglng 
Of Our inventory and pnen makes it unKonomica I 10 publish a catalog Our ads an 
miended 'o serve mat purpm* Pr tees and *nv«nl Dry are subfaci io chengej without 



SUPER MODEM PROGRAM Sniqle cruiracle* commands No interrupts tequiied 

Transmii manually or transmit disk filet iEr?at|i of any length to dist*ni computer 

Receive and Sdiwedisk liles (tent) on loc<ilf}iSk system X-on X-ottiuppofled Tested for 

lull duplet al speeds up to 9600 baud Hall duptoi ophon Echn opTJon Replaces CH 

with CR-LF (user up|inn| Slow disk fik* transmn option 

Pk-a e specrly 6800 or 6809, SSB or FLEX**, 5 or 8 

Instruction Manual Ohd d>sk wilh both source and obiect code $75 00 

OS-9 Super Modem Program by Ep lain Associate* with autodial. 

configuration ItHe.elc lOOOO 

ALL IN ONE 

Editor - Text Processor - Matting L4be*S Mailing LUIS - Mull-pie form Leiiors 

Use any CRT iprmmat and printer - Besr Pacnagr For Tne Monay Anywheicf 

Specily 6800 or 6809 SSB or FLEX" 5' or 8' 75 00 

Add $35 00 lor punted source listing add SlOO lor source ondtSk 

AlMn One, Wnten spell, and Sped n Fik perkage 250 00 

Soffwer* by Tachnkisl ( FLEX" 1f UtMISC- « 

Bourn Sourer Man Oceecl Add Man. Obtect 
(uii) (DM) Only w Man Man. Onfy w/Men. 

- — 250 — — 

- 25 150 40 100 550 

- 25 - 
100 250 25 50 - - - 
150 250 25 50 - - * 
175 250 25 75 - - - 

25 100 20 50 200 

25 50 10 25 )50 

- - 25 75 20 35 150 
in 25 7 5 10 25 150 

- - 25 75 
150 750 25 75 20 35 ISO 

25 250 20 35 300 

50 200 25 50 300 

- 25 150 20 35 >75 
— 100 — - 

- - — - 30 75 750 

- - - 35 65 450 



Gen FLEX w/Edit & ASMB 

FLEX 9 1 (OC-21 w/Edil 4 ASMB 

Advanced Prog rammers Glade 

Editor 

Assembler 

D bug 

Extended Bas*c 

Basic Precompiler 

Sorl'Merge 

Utilities 

Diagnostics 

e>l Piocessor 
60000 X-ASMB on 6803 

Pascal 

Rel ASMfcV Linking I ader 
6800 X ASMB on 6809 

Coboi 

Fortran 77 



Software by Wcroware Systems Corp. 

(Sugoesied Use Price*, sartes/fntg) 

OsrLe»«l 1 w/Edif. Asm, Debug 

OS-9" Lever 2 w/Edil. Asm, Debug 

OS-9" Edit Asm. Debug Pkg 

Device Driver for Disk Coniroliei (Speciiy octet) 



Objeci 
w Man 



Run- Time Source Manual 
Package Only 

400 00 40 ©0 250 00 

400 DO 40 00 60O 00 

25 00 125 00 
10000 
Device Driver for ACIA and PI A 5000 
Clock Dnver lor 6840 and 58167 clock cmps 35 00 
Enlertatnmenl Pack l. or File nnndiei Toolbox 

or Mm w Com 1000 85 00 

Print Spooler (Level 2onty| 15 00 95 00 

Vtrlual Drik DrivBt (Level 2 only) 1000 85 00 

RMA RetocauftDMj Macro Assemble 20 00 12500 

RM A/68000 Cross Assembler 40000 

BASIC09 " W'Run-Time 50 09 NA 25 00 200 00 
BASIC09 Tour Gu>dc Book 18 95 

' C Compiler 25 00 250 DO 
C Programming Language (Kernighan & Ritchie) 19 95 

CIS Cobol Compiler w/Forms2 Prog Gen 50 00 NA 40 00 40000 

P cal Compiler 5000 N A 25 00 250 00 

Sago ApOIJCaliOn Generator 30000 NA 25 00 99500 

Micro ware yearly support service |A|| pro ucts} 15000 
Edition Update wsymanuals 2500 Version Update w manuals 7500 
Special Software 

STAR-DOSLuvel 1 (Specify ELEKTRAor DC 21 $75 00 Adaption guide $60 00 

2K MlCflOBUG 4000 4K HUMBUG 75 00 Custom versions $8500 

Spelln Fl* by Peier Slark 178 58 Wrile n Spe I by Peler Stnrx 75 1 1 

AII-ln-OriD, Spoil 'n Ftu. and Wn1«n Spell package 250 00 

SUPER SLEUTH OisASsembter System ($101 00 lor OS-9 versto i 99 00 

SO/DD DISK ORIVES t heed 2 heads 2 heads t head 2 heads 

30 day guarantee Tendon Tendon CDC MPI MPI 

5.I/4-.40 irack* 22500 300 00 30000 250 00 32500 

5.1/4". 80 tracks 300 00 375 00 37500 325 00 400 00 
MPI or CDC Service Manual (Spoony 40 or B0 track) 25 00 Oum« OT-8 550 00 
OUTBOARO EPROM PROGRAMMERS BY OPTIMAL TECHNOLOGY 

Model EP 2A 79 (Personality module* eii.ai 169 00 

Optimal Technology, Inc 30 pin parallel I O board for EP-2A-79 37 00 

FLEX" Soltware package lor EP-2A-79 (SDeCily 6800 or 6809) 3000 

OS 9 Soltware package lor EP 2A-79 lOOO 

ModelEP 2B-6MR5- 232/20 MA. Motorola tmt 6K butter I 20uV^60D baud) 57500 

Model EP 2B 68 4 (Copies t 10 4 EPROMS] 550 00 
Persona hi v ' Copy Mo<*ukt* lor 270B ?1 18. 27C 16 2732 27C3J. 2?32A 2/58, 

MCM6A764, MCMM/68. 2764, 27C84. 2764A 27128. 27128A. 27258. 27C258. 

2508 2516. 2532,2564 25128 2816. 2B15A RB7C32; 8751 38E70 S»7 to $39 

SPECIALS 

' US Robotics 1200 baud dir cl connect aulo answer modem 29900 

' SSB BFO Floppy Disk Controller tVersion 3) Run FLEX or SSB DOS 10000 

• SW1PC4K Memory $1500 MP Mp (4K b reboard) 995 
SWTPC MP N (Kil)' $54 95 S-32' RAM nol mcluOeO 12450 

' SWTPC MP. 09 2MHX CPU* $29500 Wmte suppiifis rest 

" High speed lapo reader 50 00 300 Baud acoustic modem t29 00 

* T 16 10 Printer w/iowet case and full vertical forms control 120000 
SPECIAL BOARDS 

Microtime II Calendar and Clock Board lAssombled) 6000 

Data Marl 16K EPROM bareboard 12706 chipsl 3000 
'SmoAa Sfgrwat Broeidcastlhg 

OCB-4A Double Density Coniroliei Board tor ST ano 6" wtln DOS 54900 

SSB DOS (Speciiy 6800 01 6809. BFD 01 OCB-4A. 5 or 8") 7600 

SSB version ol FLEX" (While sup ly insist 150 00 

LMB 1A Motherboard 39900 

SCB 69 6809 CPU Board 39900 

Chiel 9524 MK Com w lei Syslem with OS-OT-OD 5" FO 432500 

Dynamic Memory Boards MI28-X 995 00 M.2 .X 1295 00 M-512-X 169500 
HELIX 

64K 6309 Compuler $239500 Olhe computer systems available 

DMA 5* and 8 Floppy Con|ro*er 495 00 6809 CPU Board 495 00 

68008 board t& SS-50 595 00 CP.M.68K 35000 



G1MIX CLEARANCE SALE LIST OUR 
PRICE 

Cable (Par I/O) 24 95 20 00 

Double disk M card 68 22 50 00 

64 X 16 Video Boards 196 71 100 00 

1BK Mem Bos w/cntrl tag 14500 

93L4 22 0AT chip 17 50 15 00 



LrST OUR 
PRICE 

6600CPUboard 2 403 10000 

B2B controller w Fie* 378 7n 770 00 

Singh? pn ser 1 cible 11336 9000 

Dual pri par, 2 cables 13832 HOOO 

4K PPD PROM Bd and burner tOOOO 



WARNING AAA Chicago Computer Center does not provide repair or diagnostic 
service lor customer assembled kits AAA Chicago Computer Center does warranty 
and maintain service for our assembled boards The customer should carolully lake unto 
consideration ihe small differential separating out M and assembled prices when 
making his choice of purchase 
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**t drive 
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SID 
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save n*/t trk/sic to read 






• BUFFER if full of directory diti. 






• If this is 


tbe first iranule of dir 
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print a '.' first 
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print rettat element eairs 
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function - Tim routine is called to find 

tne star tins luap of trie directory 

All resistors an preserved, and 
the TtS dir's sUrtini trk/sic is 
stored m variable DIREEG 
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Nat* - PRTXEL 

function - This routine vill print the 4 exteMed 
•titent pairs in an FDE tntry. 

On entrv. I -> becinnmo of the evtended 
elettnt pur list. 

: 

All retlstirs art priservid 
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♦ Find 

* 


stirtin trk/stc 


of art* 


CSV A6 


0! 


l» 


i,i 


lit SmI b.tt of Mir 


C»t « 






LSM 




Mt oils 5-7 


C32 44 






LSM 






C283 44 






L« 






CB4 44 






LSM 






C33 44 






LSM 






aw a 


05 




LOS 


«WpU. 




C2B8 30 






HI 




calt start !*c of arta 


Off) A6 


84 




L9A 


6.1 


«t start trk of art* 


C2S8 IF 


02 




m 


J.Y 


and Hit lit V 



All ri»( art prtstrvtd 



C26C arsiz eoi • 

CC4E 34 10 PSHS I 



C27C 32 E9 FFFD 



LEAS -LS2.S allot tocil storaM 



«:• of" 


El 0000 




cm 


FSU.S 


cltar flit siz* ar*i 


CJ7S 6F 


E» 0001 




cm 


FS1Z*1,S 




C27C Co 


04 




LOB 


44 


• mrs to anairit 


C27E E7 


E? 0002 




SIB 


CTR1.S 


5J»« Mir <tr 




C2B2 


OS 


EOU 


t 




C282 SO 


IF 




BSR 


QET1EP 


9tt txttnt flit Nir info 


C284 50 






TSTB 




tnd of ««ttnt? 


C785 27 


11 




BED 


0S2 


brnch if so 


C2S7 4F 






OM 




cleir A Ht mill 


G88 O 


E9 0000 




MUD 


FS1Z.S 


add to cuaalatias< $•» 


QK ED 


E9 0000 




SID 


FSIZ.S 


and uvt tack 


era » 


02 




LEM 


2.1 


»0t0 l*«t Mir 


CM M 


E9 0002 




ore 


C1R1.S 


done rot' 


C2»> 26 


EA 




FJC 


05 


contioot if not 




C298 


052 


E9U 


t 




era r 


E9 0000 




LD0 


FSIJ.S 


Mt fin slit 


C2«C 32 


E9 0003 




LEAS 


LS2.S 


fro* lt1r«>* 


CM 33 


10 




fUS 


1 


rostoro ml 


C2A2 39 






UTS 




and riturn 






f OtU 
1 


V*i f 


or CETS1Z 






C3U 


sn 


4 




0000 






ORG 


10000 






0000 


id 


SET 


t 




0000 




FS1Z 


Aft 


2 




too: 




CTTtl 


0*3 


1 






0003 


LS2 


HU 


.-ca 


lor of lull storjw 


KA3 






ORG 


IPC 


r«»tor» PC 



mm - GETffP 

Function - This routin* analysts on* Mir of bvtts 
in tht txttnt (ItMnt list «f th* FDE, 

On »ntr». tn* X r-n points to in 
txltnt (Itaont Mir 

On tut, rn B mil contain th* nwttr 
of waoolts it tn* if*4. and Y mil 
contain th* startim trk/s*c of tn* 
arta in Motion. 

If tht Mir r*»r«stnts a noa-tusltnt 
arta. tn«n 8 mil o* :*ro. 

All oth*f r*»s If* prtstrvtd 



C2A3 OCTJEP EOU • 
C3U 34 12 P96 A.I S4v* rtts 



C2A5 A6 B4 

C2A7 81 FF 

C3» 27 19 

C2AI 91 n 



L0A 0.1 Wt 1st bvtf of pair 

CTfll tXELEW t«d of p»if? 

BE0 OltIT brnch if so 

CTPA IIELOEC 



• calcutat* sir* tf arta in stctors 
1 



C2Bt E4 


01 






LD8 


1.1 


Mt 2nd bit* of pair 


CZBF C4 


IF 






AM» 


nooo; 


till itt 1 iranults-t 


RCI * 








IICB 




• vt units 


C5C2 20 


01 






BRA 


GlftTTN 


tnd l«av* 






C2C4 


CHIT 


EtKI 


t 




CXI 5F 








CLR9 




indKatt no txttnt tltMKt 






C2C5 


OlttTN 


EOI' 


1 




CX5 35 


12 






PUIS 


A.l 


rtstart 'tts 



• Hu* - COPVIT 

♦ Fonction - This rtn is callod to copy a TIB flit 
4 to a FLE1 flit. Tbt ustr is pro»pt*d 

• for a 'froa' flit (off flit TDS disk) 

• and a "to" flit I in FLEII. If tn* "to* 

* flit IS not sptcifitd. ootwt sets to 

* tn* ttroinal. 



C2C8 32 

C2CC 8E 

C2CF BS 
CIK 30 
C204 3 

cm be 

C2» B0 
C2X B0 
C2DF X 
C2E3 BO 
♦ It RELATI' 
C2E5 3 

C2E7 17 
C7EA 24 



C2EC 8E 
CZEF BO 
C2F2 20 



C7C8 
E9PFK 

020B 
COIE 
71 

a 

0IF4 
COIE 
CD1B 
E9 0000 

00 

,z men 

56 

ooco 

M 





t 

COFVIT EOU * 

LEAS -LS3.S 

LCI HhDrV 

JSR PSIfMj 

BSD HTWV 

BCS DP2 



All rroisttrs art astd and not r«stor*d 



alloc local storao* 

«t "froa" dny* 

Ht drivtl 

If bad ttitn I«a«* 



TOO LOW 



LM HhFlU proapt for 'froa' filtnaat 

OSR PSTIc'lj 

SR I«f Itt 'froa* filtnaat 

LEAX SVtFIL.S «ntrt to put filtnaw 

BSD CTSFti: Jtt TRS filtnut 



BCS DP2 

LBS) SfOtl 
BCC CETO 



if bad ttitn ttavi 



fo do starch 

If found, wt 'to* flit 



02tC 
COIE 
49 



C2T4 86 
C2FJ B7 
C2FA 17 
C2FB 70 
C300 26 

P02 BO 



C2F4 



051 B 

C843 
0217 
0319 
03 

CS21 
C305 



• Flit not found in TRS dirtctonr •> fla> 

< <«d rtprowt ustr, 

* 

LOT tWOFIL print as* 

JSR PSTRhC 

BM OP? rttwn 



arm eou ■ 
i 

* To* TUS dir*cttrv tntrv has b**n fouod. 

t 

LM ON »tt dnvt • 

STA STSFCJrftTOt savt ID FCB 

105R ROUTE Mt routt 

TST OPftT.0 aritmi to a fil»? 

BhE DPI v«s. th*n no I tad OtF 



DPI 



JSR PCRLF print CRF first 
EOU t 
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C303 A6 
0*8 6? 
C30B A* 
C3C0 87 



83 14 

cm 

03 
C48E 



« BYte flEOFH setctfits *hat sector fro* the 

• bejianim of the fill is th« trt of f it*. 

« ind bvte FDEOR. specifies the offset nthln 

• tmt EOF sector thit tin copt should continue 

• up to. Set these vilues first ind sive 

» the* in ECFSEC ind EOFTJV resrectivelr so 
« tbst ttie fUTBJ; routine can transfer tlie 
« proper bites 



LOA 


fWf*.l 


wt EOF sector 


STA 


EtfSC 


ind save 


u» 


FDBOFL.I 


9et offset 


STA 


EtfOFF 


ind S1VO 



C338 81 


33 




CWA 


l'3 


in f UK 0-3? 


C35A 22 


W 




Sill 


CET2 


bad drive 


C3SC 84 


* 




AKM 


IMOOOllll keep lo* 4 bit 


C3SE 87 


0518 




STA 


mv 


six in DRV sto 




C361 


CCT4 


£0U 


■ 




C36I 1C 


FE 




Cl£ 




set Mod return 


C363 20 


Ot 




BRA 


CEI3 


and return 




C365 


GET2 


E«J 


» 




C365 IA 


01 




SEC 




set Md return 




C367 


GET3 


tsu 


t 




C367 35 


34 




FUS 


8.1. Y 


restore rws 


C3»9 3? 






UTS 




ind return 



C3I0 30 
C313 31 

ai7 cc 

C31A 17 
C3ID 30 



C321 17 
C324 5D 
CSS 27 
C327E7 
C32B IF 

C321 17 
C3»0 17 



88 14 
E9 OOOC 
0008 

01C3 

t»cocc 

C321 
FF7F 

16 

E? 00C8 
29 

C320 
0161 
0000 



Cf« 



0f>5 



C333 6A E? 0008 

C337 26 F4 

C335 » n 

C338 20 E4 



LEA! FTtra.J »t to extent eUient list 

LEA» TWia.S transfer to te*P area 

LOO IH008 len to »«« 

IJT5R INC love bytes 

LEAt TTPta.S rt I it tew area 



find start of irei ind len 

9«tten list sr*nul e° 

brncn if so 

sive ire* site 

ind Sive start of irei to B 



EOtJ 


• 


L3SF! 


OETKP 


TS18 




BEO 


0P2 


STB 


TFS12.S 


7FR 


y.o 


EOU 


1 


LSSS 


GETWN 


LBSR 


PRTTOf 



set i srinule of diti 
tnd print It 



EEC TFSII.S transferred ill 9rins in this irtl' 

K DP3 continue if nort 

l£AI 2.1 »oto next extent Mir 

BRA DP* ind continue tnnsfer 



Hue - 0TSFEC 

Function - This routine ruses the srste* 1NBJF 
buffer for 1 TRS file nut. A vilid 
fi teniae lust contain up to 8 cMrs. 
then in optionil '.' ind up to 3 chir 
file extension. Th* I r« points to 
in irei to rlice the tl chir file mat 
md inr unused chirs ire ridded with 
s rites. 



Cirri is cleir if file spec ok. else 
it is set. 



C36A 



C26A 34 34 



All rws ire preserved. 

oTsftc m ♦ 

PShS A.B.7..Y sive re»s 



C33D 0P2 
C330 17 OKA 



□40 32 E9 0014 
C344 39 



LBS) BESET 

LEAS LS3.S 
RTS 



tlHr thinis up first 



release local storiM 

return 



• Diti ir» for tOPYlT routine 



0000 


C345 


LPC 


sn 

ORG 


f 
•0000 






0000 


LCI 


sn 


t 




0000 




SVEFIL 


ftrfi 


11 




0008 




TFSI! 


Rffl 


1 




OOOC 




Tff>«EL 


firs 


8 






0014 


LS3 


Ed! 


M.O. 


len of lotll storiw 


C345 






ORG 


lit 


restore PC 



• Nik - CCTORV 

i Function - This routine wis t drive f fro* the 



C343 

C345 34 34 

on bo aw 

C34A 81 00 
C34C 26 OS 

C34E £6 0518 
C351 20 CC 

C353 
C353 BO CD21 
C35A 25 OD 



t 
♦ 
1 

» 
» 

t 

e 
< 

GETBW 



teraioil. The user <in either enter i 
drive I in the rinse 0-3. or frp* null, 
in ahull else the defiult drivel in 
■ORV mi be taken. 

The carry n clear if t ok. else It is 
set. The valid drive nuaber is returned 
in ACC A^ and is ilso saved in DRV. 

All misters are preserved. 



EOJ 
PStS 



B.l.Y 



JSR INOI 

an tcs 
bjc geti 



0ET1 



LOA 
BRA 

E9U 
JSR 
BCS 



ORV 

C€T4 

* 

CLASS 

CET2 



save re»s 

Mt response 

use default? 
brnch if net 

Mt dtfult 
and save it 



clissifv It 
bad drive 



C34C 94 


20 


P6E A7 


84 


C370 31 


01 


C3?: CC 


OOOA 


C375 17 


0168 


C378 108E 


COM 


C37C 84 


OB 


C37E E4 


A4 


C380 CI 


00 


C3«2 27 


21 



e First blank out the 'to* field 

t 

IDA ISP rid nth spices 

STA 0.1 

L£AY 1.1 -to' field 

iM ill-t lentth to love 

L8SR nVC oove in spices 

LDY tUtaf Pt to srste* buffer 



C384 OTl 



C384 E6 AC 

C384 Cl 20 

C388 27 FA 

C38A Cl 2E 

C38C 24 OA 



LOA 


til 


• cntrs to oove 


LD8 


O.Y 


user Just hit return? 


cm 


«CR 




BEO 


0T8M 


tes. then bid return 


m 


* 




LD8 


O.Y« 


tet i chir 


cm 


Kf 


spice here' 


BEQ 


STl 


Skip SPlics 


ITPE 


•'. 


IUve in extension 


K 


GT2 


nop. then continue 



• The rest of the fitena** fro* the srste* 
e buffer is the extension. Adjust the 

• 'to' ptr s» that an* uonsee chars in the 

• 'to' naot ire sices 



C38E IF 


8? 


C390 CO 


03 


C392 28 


11 


C394 30 


85 


C394 20 


K 


C358 Cl 


00 


C39A 27 


05 


C3JC E7 


60 


C39E 4A 




C3VF 34 


M 



C398 0T2 



C3A1 GT3 



C3A1 IC FE 



IfR 


A.8 


COPY A 


a« 


13 




BRI 


018A0 


if nee then bid naoe 


LEAt 


8.1 


adjust 'to' ptr 


8HA 


STl 


and continue 


EOU 


• 




cm 


ICS 


end vff 


BEQ 


en 


dene if so 


STB 


o.x* 


save to 'to' field 


CtCA 




•oved all chars? 


ac 


6T1 


brnch if Mt 


ESU 


» 




ac 




sood return 
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C3A3 20 


02 BRA 


OTGOOO 






C3A5 GTSM) EOU 


t 




QA3 IA 


01 SC 




s«t bid return 


C3A7 39 


» otoooo pas 


A.e.i.Y 


restore r«i 


C3A9 39 


RTS 




and return 



CJtt 52 



BAA 
26 
E9 FFFB 



I FalKtlM 

• 
t 
I 

t 
• 
• 
t 
f 
• 
■ 

■acw 



C3B0 1? FEW 

C383 86 02 

C385 » E? 0002 

CW C C «5l* 

cac 3«ci 

C38C 17 00Q2 

C38F Q E'0003 

C3C3 108E OMB 

CX7 A6 £9 0002 

C3CS 81 02 

cxj :t m 

C3CF 31 » 0200 

can sc2 

CX3 I OAF E9 O0O0 

C30B A6 A4 

C30A 85 10 

C30C 27 0? 

C3CE 31 25 

C3E0 86 06 
C3E2 17 0111 
C3E5 27 IC 

C3E7 SRC4 

C3E7 IWE E9 0000 
C3EC 31 A8 20 

uef iosc oaib 

CT3 25 DE 

an a. e? 0003 

C3F? 6A £9 0002 

COT 26 60 



OFF SttllT 



Off IA 01 

CW1 20 06 



C«3 * 

C4C7 IC 



C609 32 
C«O0 35 
Wf 39 



C403 
V 0000 

FE 

C*09 

E9 0005 

26 



FOUbB 



1ST 



sen 

This routine searches trie director* on 
a TRS disk for to* dlo him pointed to 
61 the I te»ISter. 'StytS' is He FCB 
used, and 1$ tssiaed to contain the 
drive anere the T15 disk tin 

On exit. J->TRS file «ttn of found 
tile. If filo 15 not foundi tht carrr 
IS Jtt. 0tt*r»15« it n clear 



All resistors are preserved 



EOU 
PSH5 
LEAS 



eon 

USA 
STB 

on 

IDA 

cwa 

M 



A.B.Y 
-LS3.S 



Sive riis 

alloc local steraoe 



LSjA F:kDIR find etun of directorv 

L0A 40IRSI7. sue of dir (sranules! 

SJA T3SIZ.S tayf it 

LDD DlnSEG wt benn of dir 



t 

getq* 

1XJTS.S 
•AfFEA 
TtSIZ.S 
•IIRSIZ 
SRC2 



Mt a oramile of dir 
save nejt trk/sec to rod 
Start a buf beoiftnlrfl 
it 1st iru of dir'' 

brncb if tot 



l£AY SS1Z5*2.Y skir «««r CAT and HIT 

EBU t 

STY Tlfo.S save «ntr» addr 

UJA FDEF1F.Y Mt free/lnuse fla« 

81TA «f!FHET valid ftU entry? 

BED SAC4 sklP it If not 

LEW FTJFJK.Y point to file nane 



IDA ill 

LB9) ac 

8E0 F0UN) 

EOU * 



< bytes to conrare 
(MParo naaes 

if natch thon leave 



LOT TT4.S lit back ontrr addr 
LEAY FJELEJt.Y ooto next FOE ontrr 
ClfY •BtfFEfi'SS.'.'S Finished'' 



BL0 SSC2 



brncb if not 



dB 


TMTS.S 


oft nut trk/sec to re 


OEC 


TDSI2.S 


softe throiioh all dir 


etc 


SRCI 


brncb If not 


EOU 


1 




SEC 




file not found 


BRA 


SI 


retyrn 


EBI 


1 




LUI 


llH.S 


Mt back ontrr addr 


ac 




fllo found 


EM 


t 




LEAS 


LS5.S 


release local storaM 


fos 


A.B.Y 


rostoro reos 


R1S 




and return 



Data art* for SRDtl routine 





C4I0 LPT 


ST 





0000 




on 


10000 




0000 ia 


SET 


t 


0000 


W>4 


AM 


2 


0002 


TCS12 


m 


I 



0003 



C4ID 



TNITS m 
COOS LS3 EOU 



2 

•-LQ. 



«0 LPC 



Ion of local stora» 
restore PC 



C4I0 34 



NiM - PRTBLX 

Fraction - This routine dun#« tho cohtonts of 
SUFFER to tt* stai.dard output. 
Tno EOFSEC and EOFOfT brtrs art used 
to determine ■net «t nave reached the 
end ef file sector. Obit bytes up to 
and mctudim the KFSEC and EQTFT 
are transferred to the standard output 

All resistors are preserved 



C410 FUTBLK EOU • 
36 PSHS A.B.J.Y save mt 



C412 86 


C43D 




LDA 


EOFSEC 


«t IV sector 


C415 81 


45 




OW 


•GRAMX 


is it in this sMntite? 


CAST 23 


17 


• 

• calc 
1 


Bin 


PB6 


brnch if not 






EOF addr «lthin 


buffer 


CM9 BE 


0518 




101 


•eUFFER 


Pt to beiin of buffer 




C4IC 


P82 


EOU 


• 




C41C 4A 






CECA 




incr buf ptr far enoutb? 


C4» 27 


06 




BED 


P87 


brncb if ves 


C41F » 


89 OIOO 




LEM 


SSIZ5.I 


incr buff ptr 


C423 20 


F7 




BRA 


P82 


and continue 




C425 


P87 


EBU 


1 




C425 F6 


C49E 




LOB 


EDFCfT 


set offset uittiin sector 


C42B 4F 






OKA 






C429 30 


88 




LEM 


0.1 


and incr b*f Ptr 


(128 BF 


C48F 




sn 


EOW 


save tbts address 


C42E 20 


08 




BRA 


PBB 






C430 


P86 


EOU 


1 




C430 80 


05 




SUM 


•GRAMi 


reduce EOF sec value 


1432 87 


C«80 




STA 


ECFSEC 


and save it 


C43S 8E 


OAIB 




LSI 


•B\fTERpBSIZ5 calc end of buf addr 


C«38 BF 


C48F 




STI 


EOBUF 


and save 




C438 


PBB 


EBU 


t 





C43B 3E 


0518 


C»3E 5F 






C43F 


C43F BC 


C4BF 


C442 27 


46 


C444 A6 


80 


C4*6 34 


04 


C449 Ft 


0519 


C448 CI 


AO 


C44D 35 


04 


C44F 27 


33 


C45I 81 


OA 


C453 27 


EA 


C455 81 


00 


C437 26 


08 


CAW 5F 




Ot» 70 


0919 


CI3D 26 


25 


C43F BO 


am 


C462 20 


n 




CAM 


C464 81 


» 


C*66 26 


IC 



EOBUF hu end of buffer address 
t 

LDX tBUFTDl point to buffer area 
Q.R8 start coluon counter at 



PBI 



EOU ♦ 

Of>] E08UF 

BES P83 

IDA 0.U 



end of buffer tet? 
brncb if So 
Mt a char 



PSMS B save col ctr 

UB OPhRE Mt «p*n flat bits 

cm tcnminn file ant and binarr? 

PUS B restore col ctr 

BED PB4 brncb if Jo 



CJW 


ILF 


line feed? 


BES 


P91 


skip if so 


OTA 


KR 


a carriaM return'' 


BbE 


PB9 


brncb if not 


CUB 




clear colam counter 


TST 


CfWU 


■ritin* to a file? 


M 


PB4 


brncb if so 


J9t 


pcaf 


print a CHLF 


BRA 


P81 




EBU 


t 




C7W 


tTABUM 


a tab char? 


9C 


PB4 


mp. then outeut char as is 



TO BE CONTINUED 
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MCm tfOH*. n*y 7 -- Citing in Imlult ry-wida nood (or n»gniy r*»pon- 

• iv* cuitc«r aupport . Phi Jan . inc. t oday innouncid tha iapl«u*nt*t ton 
of * prgpr i*t*ry . interact iv* d*t* mfornlion cuitaair lupport 
»yit*fl. Thi lyiin -- mit^N fAST/MCL* -- natUnnci Pfulon'* r«c«nt 
introduction ol fail •tmcvt i ng ■ainfr*** quality linguae* coopilar* 
ror thm KCMODq UMU nparating mvltHMintl. "a* inland to provide 

• law* I of cutcaMr tupport no I uauJ 1 ly found In tha »|cropcocaaaor 
•nv ironaent . " a* id lotk Cildrnt^fg, fhi lor vici praaldant ot aarkacing, 

Tna HHtOM rABf HlLP *r»t*« it JaaHnnd to cipun all pertinent 
Information coACirntng * question or probla*. each inquiry la 
iSMcdiataly prtorltliad and tagged with • tardat ritolullon data. 
C*LL-ti*cti (roai cuatomara to provide additional mfonitlOA or raquaat 
a atatua upd«t* on tna quaatlon era routed by tne PHILOW FAST/HCLP 
iy»(M to the appropriate PMIon cuatoater aupport rapreeenta tfve. 
solution* to prawtowa qua at ton • can Oe aaaily referenced By tna 
cwiioatr aupport rapraaancat !»• to aaaiat In iniMnng future 
quaatlon* fro* cuitoairi. 

Tn« PHtUM PAST/tltLP tyateei gintritu a aarlaa of dally and ooAtMy 
report* which anal yaa tna atatua of all CuitOMr aupport "ark ■ An 
•utoeujtic daily reainder datura Inawra* quiet transmittal of solu- 
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3 . Connect the output pin 13 of the 7402 chip --o the 
trace g lng to pin 24 of the AC) A. 

Now vou may run the HI 4 printer at the top speed of 9600 
baud. Ok, the manual warns you from doing that; I 
preferred to Ignore that advice, and our printer Is 
smoothly running for over half a year at 9600 baud, 
without ever loosing a single caracter . 

Here as a reminder the lines to he used: 

* ground (pin 7 on the cannon-c nnector) 
' transmit of MP-S2 tl d to receive of H14 

• CTS (pin 20) of MP-S2 ti d to RTS (pin 4} 
of the printer. 

Happy printing ! 

METALAB Z809 



Tbe IBC virnoo ha a been *•«.« poaaible by coll«bor»tiow between 
US 1 16 sad Cambridge Hicroproceaaor Sy*t*"* (CHS). It uict cbe 
CMS 6009 aecond procenor wbUb locludee 64K BAM end it coao«ctad 
ca cba "tuba" of tb« RSC Micro. CHS developed epaeiel eereao 
baodliuf aofewera to •ctAt>Li cba AJIIB lyitn Co cub uncbeogad oo 
Cba ftaC alcro. Tba MHZ BBC-CP package ia cba firet application 
package Co be marketed lifting • 6o09 aacood pracaaaeor on cba BkC 
■ieroeoaip«cac. 



PHILIP C. NUNN, Con.uliam 
Kitginiwring A Ri*M*arch Management 



All NrtherfieM. N W 

Compter k Park. MichiMin »M2 I 

T* Vnhonc 1616) 7M H3i 



for further detei.le contact: 

Tin Banaon 
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fbll Taylor 
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CONNECTING A H14 HEAThXIT PRINTER 
TO A M*-S2 SERIAL INTERFACE 







We In our school are running such a printer for many 
Years, drivlnq It through a MP-52 serial Interface from a 
SWTPc 6809 computer at a leisurely baud-rate of 300: at 
that speed, no handshaking Is needed. Going to a higher 
baud- rate does not give a tremendous Improvement, but 
nevertheless the Increase In speed Is something like 30$ 
for 9*00 baud. Alas, the HI 4 uses a rather non-standard 
handshaking convention (but whet in the RS-232 world IS 
standard?): when the printer Is busy, the RTS line (pin 4 
on the cannon connector) goes high (to a positive 
voltage). On the other side, the W-S2 Interface senses 
the pin 20 who Is tied, via a 1489 RS-converter, to the 
CTS (negative logic) Input of the ACIA. Pin 20 On the MP- 
S2 board Is a true positive logic CTS Input: the ACIA 
transmits If this pin 20 Is at a positive voltage. Just 
the opposite of what theH14 printer Is expecting! 

The remedial Is quite simple: the CTS line on the MP-S2 
board has to be Inverted before entering the ACIA; this 
Inversion Is best done after the signal has been brought 
to TTL level that Is after the 1489 has done Its lob. 
Fortunately, the MP-S2 contains a 7402 NOR chip with one 
sPore gate. So here are the steps to do: 

I . Cut on the MP-S2 board the trace coming from pin 13 
Of the 1489, before It Is going to the pin 24 of the 
ACIA. 

2. Remove, on the bottom side of the board, pins 12 and 

II of the 7402 chip from ground and tie both of them to 
the trace coming from the 1489. 



CP/M RESURRECTED 

DurlnR March of this year, 1 had the 
opportunity to beta test the new version 
2.0 of CP/M fron tfetalab. Uy overall 
Impression Is that It Is a great Improve- 
ment over the original version 1. I 
really liked Its operating characteris- 
tics. Many readers nay renember ray cri- 
ticism of MetaLab's version 1. 

t field tested the VETACPM2 on ay usual 
work. I have a data processing system 
for project management In engineering and 
research firms. For system software 1 
use Wordstar, dBASE 11, Pascal MT+, and 
FORTRAN-BO. The nunber of programs Invo- 
lved Is about 200, and overlays are com- 
mon. Data files for this system usually 
run at least 100k. 

METACPM2 has many good features which 
make using It much nore enjoyable than 
Its predecessor. Perhaps Its nost out- 
standing feature Is Its flexablllty and 
adaptability. Source code for Its BIOS 
(I/O module) Is available and well docu- 
mented. It rends and writes three disk 
formats: single-side single tensity for 
conputer-to-conputer transfer of data and 
prOKrams, single-side double-density for 
users with single-head disk drives, and 
double-side double-density for those of 
us running double-head drives. The BIOS 
also has the ability to Interface with a 
hard disk controller. This new and much 
Improved BIOS takes no more nenory space 
than Its less powerful predecessor, the 
result of some skillful operating system 
proitramnlng. 

HETACPM2 comes with several useful utili- 
ties, some of which are accompanied by 
their source code In C. Outstanding are 
those written by Metalab which modify or 
work with the BIOS. For example, the 
CONFIG utility makes sort modification of 
I/O porting to printer or console. And, 
get this, It allows selection of disk 
drive stepping rate. I'm running Qume 
Datatrak-8's which have a 3ms stepping 
rate. Until METACPM2, I had only been 
able to cuss everytlme I heard those 
precision drives rattling along at 
15ras. Thank you Uetalab. 

The FORMAT utility for formatting con- 
tains some strokes of sheer genius. 
First of all, It goes to the BIOS In the 
operating system to get the parameters 
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In addition to the system utilities writ- 
ten by >letalab, the disk Is fllled-out 
with public domain CP/M utilities such as 
D.COM, DU-77.COM, SWEEP.COM, TELL.COM, 
UNERA.COM and UHSPOOL.COM. 

As ny headline above suggests, ray opinion 
Is that Metalab has resurected CP/M for 
the 50-bus with this new version. He- 
cause of the adaptable hardware Interfa- 
cing capabilities written Into It and the 
staggering wealth of software It provides 
access to, I think METACPM2 stands above 
both OS-9 and FLEX for single user appli- 
cations. It Is without question a compe- 
titive operating system on the 50-bus. 

Metalab's development comes at a time 
when even this magazine has expressed 
doubts about the future of the 50-bus 
because of the small amount of applica- 
tion software being developed and lack of 
16-bit processors. It now provides an 
alternative to "Junking-out" our expen- 
sive and well built computers because of 
the "end-of-the-road" syndrome. Regar- 
dless of all the hoopla, I think that 
there are many applications for 8-bit 
computers for up to 10 more years. I 
will even go so far as to predict that, 
hoopla aside, 8-bit logic Is all that Is 
necessary for single user applications. 
Multi-user applications and the 50-bus 
are another problem, entirely. Let's try 
to keep them in their proper perspective. 

At the time I am writing this, Metalab 
has not advertised its new operating 
system. If by the time you read this 
review, they still have not advertised 
it, write to them for detail Information 
at: 

Metalab/ Autonomics 
6825 County Line Road 
Longmoot, CO. 80501 

This Is too good an opportunity to let 
pass for those of us who suffered through 
the original version of the Metalab ope- 
rating system. Encourage them to put It 
into the 50-bus marketplace. 

Philip C. Nunn 

ELEKTRA 

A Review By Bob Sims 

ELEKTRA (tm) MOTHERBOARD 

The Elektra(tm) motherboard is an 
extremely versatile motherboard 
designed to support the ss-50 and 
SS-50C buses. It offers a great deal 



of flexibility in configuring a 
standard (swtpco (tm), GIMix, SSB, 
etc.) or your own 'special" 
SS-50/SS-50C based system. For the 
person looking to upgrade from a 6800 
SS-50 system to a 6809 SS-50C system, 
or for the person who needs more 50 
pin slots for putting together a 
really big system, the Elektra (tm) 
motherboard is an excellent choice. 

The motherboard is available as a bare 
board or as either a kit or assembled 
and tested. The assembled version is 
recommended for all but the 
experienced kit builder, due to a few 
minor difficulties encountered while 
assembling the motherboard. We will 
examine these difficulties later on, 
but first, let's take a look at the 
features available with this 
motherboard: 



* 50 PIN SLOTS (SS-50/SS-50C) 



There are eleven 50 pin slots 
available so that you can put together 
a rather large system. The first slot 
has SS-50C designations and the fifth 
and ninth slots have SS-50 
designations to help you in 
configuring the motherboard for 6800 
or 6809 CPU cards. There are 
provisions for filter capacitors on 
the power supply lines to prevent 
possible oscillations with the voltage 
regulators when the power supply is 
located more than a few inches away 
from the motherboard. Optional 
terminating resistor packs can be 
installed on the front edge of the 
motherboard, as some people feel that 
they improve noise immunity. The 
first four or eight slots can be cut 
off to reduce the length of the 
motherboard to either fourteen or ten 
inches, in case you want to shorten 
the motherboard, but in so doing, you 
remove the optional terminating 
resistor packs. The design of the 
SS-50/SS-50C bus provides for little 
or no noise, so loss of the 
terminating resistor packs may not be 
a hardship at all. For those systems 
which will be running Uniflex (tm) 
(once the user configurable version 
becomes available), which is very 
sensitive to noise (I'm told), the 
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loss of this termination might very 
well prove to be fatal. 



might want to deny usees access to the 
system for whatever reason. 



30 PIN SLOTS (SS-3Q/SS-3UC) 



CONSTRUCTION 



Thece are eight 30 pin slots with 
standard one inch spacing. Again, 
thece ace SS-30 and SS-30C 
designations foe configuration. The 
I/O section is uniquely decoded foe 
eithec fouc, eight, oc sixteen 
addcesses pec slot and occupy eithec 
32, 64 oc 128 addcesses without 
oveclap up thcough the 4K block whece 
it is assigned. Headers and Berg 
minijump plugs can be used to assign 
addcesses oc jumpers can be used if 
address assignments ace not going to 
be changed. Foe systems using fouc 
addcesses pec I/O slot and using 
SWTPCo(tm) OC type disk controllers, 
the select line of slot five can be 
connected to slot six without using a 
user-defined line. There is an 
on-board optional baud rate generator 
with selection of any one of eight 
standard or two user selected baud 
rates, which can be assigned 
independently to each of the five baud 
rate lines on the I/O section by 
header or jumper selection. There is 
also high/low baud rate selection 
which multiplies all available baud 
rates by four. Baud rates available 
range from 75 baud to 34,800 baud. 
Also included on the I/O section is 
optional extended address decoding, 
which will allow you to move the I/O 
section between various 64K memory 
blocks. This feature would be very 
useful in multi-user enviorments. The 
extended addressing is also header or 
jumper selectable. An optional I/O 
slowdown circuit is also available 
allowing use of 1 mhz I/O cards with a 
processor card that has a clock speed 
greater than 1 mhz for systems that 
need this capability. One interesting 
header or jumper selectable option is 
an I/O disable feature using either 
user-defined line 1 or 2. It is 
interesting because there are no 
instructions for using this option, 
except a brief statement that reads 
'Do not install jumpers at Jl and 
J2'. This option appears to have 
possible use in multi-user 
applications where a systems operator 



The motherboard is double-sided and 
plated through with shielding to 
eliminate noise. It is also a BRUTE! 
Being 1/8 inches thick, it is 
definitely designed to hold up to a 
lot of wear and tear over a long 
period of time. There is a noticable 
lack of bending and flexing due to the 
thickness, which is a welcome change 
from some of the weaker motherboards 
one might have encountered in older 
SS-SO motherboard designs. The 
mounting holes are spaced so that the 
motherboard is firmly supported on all 
sides and consequently offers 
excellent rigidity when inserting and 
removing cards on both the SO pin and 
30 pin sections. The motherboard comes 
with square pin molex connectors 
instead of the round pin type, thus 
ensuring solid contact of all cards. 
Gold plated connectors are available 
as an option. As was mentioned 
earlier in this review, a few minor 
difficulties were encountered during 
the process of assembling the 
mothecboacd fcom a bace cacd. I say 

minoc difficulties because I am an 
expecienced kit/bace boacd buildec, 
and foe myself, they wece minoc. To 
the inexpecienced buildec, the 
difficulties could vecy well be 
ma joe. This is why I recommend the 
assembled and tested motherboard. 
Besides, the price differential 
between the kit and the assembled 
motherboard is relatively small, 
especially when the amount and 
precision of soldering required is 
taken into account. Some of the 
soldering is really tight. Most of 
the difficulties encountered were 
caused by the thickness of the 
motherboard and the size of many of 
the solder pads. IC or socket leads 
will simply not go all the way through 
a 1/8 inch thick board, so you have to 
be sure that solder flows around the 
pins to make a good connection within 
the plated-through holes. Also, the 
spacing of the header pins are rather 
close, and the size of most of the 
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solder pads could definitely be 
larger. I would have opted foe dip 
switches instead of headers or 
jumpers, along with larger solder pads 
if I had to design this motherboard 
myself, but nevertheless, the headers 
or jumpers do the job. In all 
fairness, the documentation does 
advise the builder that a soldering 
iron with a fine tip should be used 
and addresses both the possible 
thickness and spacing difficulties 
with the recommended procedures to 
ensure proper construction. in my 
case, I was eager to get the 
motherboard up and running, and 
because of my indiscretion, I had to 
go back and resolder in a few places. 
Another area that poses possible 
problems for the inexperienced builder 
is in component placement. The 
motherboard does not have any markings 
or numbering for parts placement. The 
documentation does have a parts 
placement diagram accompanying it, but 
silkscreening parts placement right on 
the motherboard would be preferred, 
especially for a novice builder. The 
final problem I encountered was with 
the high/low baud rate selection 
header. Because of the closeness of 
the header to I/O slot #0, you cannot 
use a header and plug. Any card 
plugged into this slot will not seat 
properly because the programing plug 
stops the card from being seated all 
the way down. A wire jumper will have 
to be used instead. As I mentioned 
previously, the difficulties were 
minor, and experienced builders should 
not have any real problems. 



* DOCUMENTATION 



Accompanying the motherboard were ten 
pages of documentation consisting of 
two pages of assembly instructions, 
five pages of baud rate selection, I/O 
addressing, and jumper selection for 
configuration, one page showing 
SS-50/SS-50C and SS-30/SS-30C 
designations, a parts list, a parts 
placement diagram, and a block circuit 
diagram. Not what you would call a 
heavy manual, but it contains all 
necessary information you need to 
assemble and configure the motherboard 
for use. I know I am probably spoiled 



from having a theory of operation 
section from most manufacturers, but I 
think any product sold in a kit form 
should have a section covering theory 
of operation so that in case of 
problems, the builder can at least try 
to see where they might have made a 
mistake or where a component might be 
mis-placed or defective. Even though 
the motherboard was primarily designed 
for OEM applications where a theory of 
operation section is rarely needed, I 
would prefer to see one included in 
the case of kits or bare-boards, as 
OEM's almost never buy kits or 
bare-boards for their applications. 
They usually prefer to buy assembled 
modules or sub-sections and then 
configure them to suit their 
individual needs. Anyway, if you 
purchase the assembled motherboard, 
all you will need is the configuration 
section, along with the parts list and 
diagrams. 

* SUMMARY 



The Elektra(tm) motherboard is sturdy 
and reliable and would be an excellent 
choice for building a SS-50/SS-50C 
system. It has all the features that 
one would need in putting together a 
large system. The motherboard 
operates as designed and is very cost 
effective when compared to other 
motherboards. To date I have not 
experienced any problems with the 
operation of the motherboard and would 
not hesitate to recommend it to anyone 
for incorporation into their system. 
The Elektra(tm) motherboard is 
available from: 

AAA Chicago Computer Center 
120 Chestnut Lane 
Wheeling, IL 60090 
(312) 459-0450 

* KUDOS 



A word about AAA Chicago Computer 
Center and it's owner, Jerry Koppel. 
This company is a good example of a 
small company that started out as a 
part-time business that sold other 
companies products and little by 
little built itself up to the point 
that they now have introduced their 
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own product line. Jerry goes out of 
his way to provide something that 
seems to be getting rarer these days, 
customer service. Maybe that's why 
AAA's still around after many other 
SS-50 based companies have gone out of 
business. I guess there must be 
something to this customer service 
stuff. If the Elektra(tm) motherboard 
is any indication of the quality of 
the complete Elektra(tm) product line, 
than AAA should continue to grow and 
prosper. I give the Elektra(tm) 

motherboard a rating of AAA. Consult 
AAA's ad in this magazine for the 
current pricing on the Elektra(tm) 
motherboard and AAA's other fine 
products 
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_ tlectromc Specialists, inc. 

171 South Main Straat. Nahca, Mass. 0(760 
(617)655-1532 

FOR NOTE INFORMATION'; FRANK ST1FTER 

KLEEN LINE CONDITIONERS 

ELECTRONIC SPECIALISTS announce* chair Kift series of portable 
line conditioners drsigned Co protect sensitive connuter 
equipment. Available for 2)0, 500, 1000 4jd 2000 watt loads, 
the K1.R Line conditioners deliver -20 volt at 37, regulation for 
90 to t<t0 volt Input variations. With yt. THD strto nave output, 
thai kw inlti often Input ipflN suppression, >.. raforarr 

sur$e .suppression, wide-band pre - t i I ter ing jnd Lsolkted winding 
line noise e tlttlru tlon. 
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Explain a certain command 

SYNTAX: hatp ^pinmtttr) 

help can b* given on th« following command*: 

copy h»lp mfrtt 

copy 

Copy * «J 1 I ■> Into another 

Syntax: copy <from4ii»> cto-f i I •> 

Show +r»*> memory space 
SYNTAX: m-fr#>#> 

fiaBLV 

■ ■n-91 |*t: Jan :-"*■ ,,* *^ 

11 * .r I - ?* . . I 



HELP 

Anyone Interested In forming a user's group for the 
purpose of software and hardware support of the 
COMPACT A UNIB ARD sold by DIGITAL RESEARCH COMPUTERS Is 
encouraged to contact myself at: 
John Cooper 
384 Goffstown Rd 
Manchester NH 03102 
603-627-9908 

Help Wanted: Information on converting a Wave-Mate 
Jupiter 2 (6800) to 6809 and Flex 9. Also would like 
correspondence w Ith any builder of the Digital Systems 
Un [board computer. 



Jay Krelnlk 
3053 N 



San Gabriel Bl #26 
Rosemead CA 91770 
213-280-6377 
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I would appreciate you Including nv request for tielp" In 
your next issue of 68 Micro. I would be Interested in 
being contacted by anyone who has a Micro Works 2708 
Eprom PrografflfflRr Model B-08 converted to burn single 
voltage 2716 Eprom's. 
B K Anderson 
95 Hillside Rd 
Kensington CT 06037 
203-223-7916 M 

Please could someone help me with a good monitor program, 

Percom or similar, for my homebrew 6800 system. I lack 

the software expertise to complete the task for myself. 

Amy help gratefully received. 

R jwalnsfon 

64 Victory Rd 

Laingholm Auckland N Zealand 

CLASSIRED ADVERTISING 

TELETYPE Model 41 PRINTER - with serial (RS232) 
Interface, and full ASCII keyboard. LIKE HEM - New cost 
$1295.00 - ONLY $759.00 ready to run - Call Tom - Larry - 
Bob, C I 615 842-4600 

For Sale: SWTPC 6809 System. Unlflex OS. Includes: 128K 
Ram; 20 Megabyte Hard Disk; two 8212 terminals. Duel 8" 
DSDD Drives; Miscellaneous Software, Furniture (Desk, 
Stand). Less than 1000 hours on time. 1 1/2 years old. 
Excellent condition. Will consider selling Individual 
pieces. Moke me an offer. 

Call Marilyn (512)250-9844, Business Data Systems, 8300 
Pilgrims PI., Austin TX 78759 



68 MICRO JOURNAL PROGRAMS - 0ISK 

Dfsk-1 Filesort, Hinicat, Hinicopy, Minifms, 

"Lifetime, "Poetry, "Foodlist, "Diet. 
Dlsk-Z Diskedit w/ inst.J fixes, Prime, «Prmod, 

"Snoopy, "Football, "Hexpawn,"Lifetinw 
01sk-3 Cbug09, Seel, Sec2, Find. Table2. Intext. 

Oisk-Cxp, "Disk save. 
0isk-4 Hailing Program, *Finddat, *Change, 

*Testdisk. 
Oisk-5 *DISKFIX 1, *DISKFIX Z, "LETTER, 

"1.0VESIGN. "BLACUAK, "BOWLING. 
Olsk-6 "Purchase Order, Index {Disk file indx) 
Disk-7 Linking Loader, Rload. Harkness 
Dlsk-8 Crtest. Lanpher (Hay 62) 
0isk-9 Datecopy. Diskfix9 (Aug 62) 
Wsk-10 Home Accounting (July 62) 
Olsk-11 Dissembler (June 84) 
Dlsk-12 Hodem66 (Hay 64) 
DlSX-13 *Initmf68, Testmf66, "Cleanup, "Oskalign, 

*Leobug, Help 
01sk-14 *Init, *Test, "Terminal, *F1nd, *0iskedit, 

Help 

NOTE: 

This is a reader service ONLY! No Warranty is 
offered or implied. The Disk Files are as 
received by '68* Ntcro Journal, and are for reader 
convenience ONLY (some HAY include fixes or 
patches). Also 6800 and 6609 programs are 
nixed, as each is fairly simple (mostly) to 
convert to the other. 

PRICE: 8' Disk $29.95 - 5" Disk JZ4.95 

68 MICRO JOURNAL 

POB 794 

Hixson, TN 37343 

615-842-4600 



• indicates 6800; 



6609 has no indicator. 



indicates BASIC SWTPC or 
TSC 



MASTER CARD - VISA accepted 
Foreign — add 10* for surface 
or 201 for air!! 



STWPC 6809, 56K, serial, parallel, clock, DSDD controller, 2 
Qume DT-8, H-19, Centronics 306 w/lower case, truck load 
of software (over S16001- a steal at $2500, make me an 
offer. Complete set of Micro Journal from VI. 1 to 
present.offer. 
(503164/-5878 Don Klnzer 

New Verbatim Disks. Never been opened. I bought these 
from an office supply house that went out of business. 

4 Boxes 5" 525-10 SSOD 10 Sector $19.00 Box 

4 Boxes 5" 525-16 SSDD 16 Sector $19.00 Box 

30 Boxes 5" 550-01 DSDD Soft Sector 24 .00 Box 

8" 

27 Boxes 8" 34-4001 DSDD Soft Sector $27.00 Box 

29 Boxes 8" 34-8000 SSDD Soft Sector $24.00 Box 

3 Boxes 8" 34-9000 SSS0 Soft Sector 23.50 Box 

3 Boxes 8" 65-1000 SSSD 32 Sector $29.00 Box 

Tom Williams 1-800-338-6800 

4HH» 

Perklr> Elmer 9 track tape drive used only 1 hour for 
CAD /CAM system. 12400. 
Call Jonathan (615)894-0328 

For Sale: CcCo 2 yrs old, 32K Ext Basic With color 

printer and data cassette. Lots of software. $275.00 

complete. 

TonyLankford (615)894-7532 

For Sale: Xebec model S1410 hard disk controller never 
powered up. $395.00. 
Philip Nunn (616)784-5732 

Hazelwood Products: mainframe $1400.00, 5/8 DMA 
controller card $250.00, 6809 c.p.u. $200.00, 256K ram 
card $600.00. Qume dual 8 Inch thin line OS drives with 
power and case $750.00, SWTPC X-12 terminal w/update 
J1100.00. Glmlx PIO 28 controller $150.00. Glmlx 32K 
static ram card $75.00. 
Call Bob 414-271-6755 ext 403 days, 332-2101 eves. 



OTJMPILEF EVALUATION SERVICES 
By: Ron Anderson 

The S.E. MEDIA Division of Ccaqxrhar 

Publishing Inc.. 

Is offering the following 'SUBSCRIBER 

SERVICE': 

COMPILER CTJMPARISION AND EVALUATION REPORT 

Due to the constant and rapid updating and 
enhanchment of numerous compilers, and the 
different utility, appeal, speed, level of 
communication, memory usage, etc., of 
different compilers, the following services are 
now being offered with periodic updates. 

This service, with updates, will allow you who 
are wary or confused by the various claims of 
compiler vendors, an opportuniiy to review 
comparisons, comments, benchmarks, etc., 
concerning The many different compilers on 
the market, for the 6809 microcomputer. 
Thus the savings could far offset the small 
cost of this service. 

Many have purchased compilers and then 
discovered that the particular compiler 
purchased either Is not the most efficient 
for their purposes or does not contain 
features necessary for their application. 
Thus the added expense of purchasing 
additional compller(s) or not being able to 
fully utilize tne advantages of high level 
language compilers becomes too expensive. 

The following COMPILERS are reviewed Initially, 
more will be reviewed, compared and 
benchmarked as they become available to the 
author: 



PASCAL 



GSPL WHIMISCAL PL/9 



Initial Subscription - $39.95 

(includes 1 year updates) 
Updates for 1 year - $14.50 

S.E. MEDIA - CPI 

5900 Cassandra Smith, POB 794 

Hixson, TN 37343 

615 842-4601 
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GOOD NEWS ! 






WlRQL 



CORPORATION 

ti-17 W. Virginia St. 
Milwaukee. Wl 5.120 i 
it ti) 27(i-29:i7 



6809 
NEVER 
BETTER! 



ms 



INTROL-C/6809,Version1.5 

Introl's highly acclaimed 6809 C 
compilers and cross-compilers are now 
more powerful than ever! 

We've incorporated a totally new 6809 
Relocating Assembler, Linker and Loader. 
Initializer support has been added, leaving 
only bitfield-type structure members and 
doubles lacking from a 100% full K&R 
implementation. The Runtime Library has 
been expanded and the Library Manager is 
even more versatile and convenient to use. 
Best of all, compiled code is just as 
compact and fast-executing as ever - and 
even a bit more so! A compatible macro 
assembler, as well as source for the full 
Runtime Library, are available as extra-cost 
options. 

Resident compilers are available under 
Uniflex, Flex and OS9. 
Cross-compilers are available for PDP- 
11/UNIX and IBM PC/PC DOS hosts 

Trademarks: 

Introl-C. Introl Corporation 

Flex and Uniflex, Technical Systems Consultants 

OS9. Microware Systems 

PDP-11, Digital Equipment Corp. 

UNIX. Bell Laboratories 

IBM PC, International Business Machines 

For further information, please call or write. 
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OmegaSoft Industrial Strength Pascal for 6809/68000 



OMEGASOFT PASCAL 



If you're looking for a language to 
write real-time process control soft- 
ware, took no further. With the rising 
cost of labor, It Is becoming more criti- 
cal that a high level language be used. 
Find out why over 1000 companies have 
switched to OmegaSoft Pascal for 
their demanding applications. 



WHY PASCAL? 



Pascal was designed to teach stu- 
dents how to write structured pro- 
grams that are easy to read and main- 
tain. In the past decade it has also 
proved to provide the same advant- 
ages in industrial applications. 



EXTENSIONS 



OmegaSoft has taken the Pascal 
framework and expanded the basic 
data types, operators, functions, and 
memory allocation to fit the needs of 
real-time systems. These additions fit 
in the same structure as Pascal and 
enhance its usefulness without impair- 
ing the excellent readability, ease of 
maintenance, and structured design. 

The byte data type allows you to di- 
rectly address bytes In memory or I/O 
devices. The common arithmetic 
operations can be used for bytes along 
with shift left, shift right, "and", "or", 
"eor", and complement operators. 
These operators are also available for 
Integer and hex (2 byte unsigned) num- 
bers. 

Longintegers are four byte signed 
numbers useful for extended range 
arithmetic commonly needed for ma- 
chine control. Functions have been ad- 
ded to allow conversion between the 
various data types. Dynamic length 
strings allow complex text manipula- 
tion and allow effective Interactive I/O. 

Variables can be placed either on 
the data stack (default), at an absolute 
address in memory (for I/O), in base 
page, relative to the program counter 
(for constant tables), or defined In an- 
other module. 

TM OmegaSoft la a trademark of Certified Software 
Mwroware. FLEX it » trademark of TSC. CP(M-Mk la 



FEATURES 



6809 HOST SYSTEM 



The compiler generates assembly 
language for assembly and linking to 
run on the target system. Since a true 
relocating assembler and linking load- 
er is used, only those runtime modules 
required are automatically linked In, 
providing a much smaller object 
module than other compilers. 

Large Pascal programs can be split 
up Into conveniently sized modules to 
speed the development process. Pro- 
cedures, functions, and variables can 
be referenced between Pascal modul- 
es and assembly language modules by 
using Pascal directives. 

Full source code is Included for the 
runtime library, the debugger, and 
other support utilities. 



ISO COMPATIBILITY 



OmegaSoft Pascal has been tested 
using the pascal Validation Suite. The 
Suite Is a collection of over 400 Pascal 
programs designed to test the quality 
of Pascal Compilers and their runtime 
systems for compliance with the ISO 
(International Standards Organization) 
Pascal standard. OmegaSoft is the on- 
ly supplier of 6809 native Pascal com- 
pilers that publishes this report in Its 
Instruction manual. 



DEBUGGER 



The compiler package Includes an 
interactive, symbolic debugger. The 
debugger / allows setting of break- 
points, displaying and changing vari- 
ables, and tracing statements. The de- 
bugger allows very fast turnaround for 
programs to be run on the host system. 



6809 TARGET SYSTEM 



The target system may be any 6609 
system. No specific I/O devices are re- 
quired. The output code is re-entrant 
and rom-able, perfect for single-board 
systems up to large development sys- 
tems- There are no charges for use of 
the output of the compiler or the object 
of the runtime library in your products. 



The host system must be 6809 bas- 
ed and have at least 48K of ram (56K 
recommended) and run one of the fol- 
lowing operating systems: MDOS, 
XDOS, OS— 9, or FLEX. Priced from 
$425. 



6809 SUPPORT PRODUCTS 



The OmegaSoft Relocatable As- 
sembler and Linking Loader Is de- 
signed to support the Pascal Compiler 
Package and can also be used for gen- 
eral assembly language program de- 
velopment. Priced from $125. 

OmegaSoft's Screen Editor sup- 
ports smait terminals and comes com- 
plete with the Pascal source. Priced 
from $90. 

For complex real-time applications, 
the Multi-tasking Kernel provides task 
scheduling, Inter-task communica- 
tions, and resource Interlocking. The 
Kerne! Is a runtime library that is ac- 
cessible as Pascal functions and pro- 
cedures (with full source Included). 
Priced from $175. 



66000 SOFTWARE 



A Cross Pascal package is available 
that runs on a 6809 host system and 
generates code for a 68000, 68008, or 
68010. This package does not include 
a debugger, but does include a Relo- 
catable Assembler and Linking Load- 
er. Priced from $600. 

A Resident 68000 Pascal package is 
available to run under VERSAdos, with 
support coming soon for OS-&68000, 
CP/M-68K, and UN IX. This package will 
Include the Compiler, Relocatable As- 
sembler, Linking Loader, Debugger, 
and Screen Editor. Priced from $900. 

Dealer and OEM Inquiries invited. 
OmegaSoft products are also available 
from distributors In Australia and 
Western Europe, call or write for more 
Information. 

OmegaSoft products to run on 
Motorola development systems are 
available from Motorola systems dis- 
tributors in Europe. 

OmegaSoft 

CERTIFIED SOFTWARE CORP. 

P.O. Box 842 

Camarillo, CA 93010 

Tel: (805) 987-6426 

Telex: 467013 



Corporation. MOOS. XOOS. and VERSAdos are trademark* or Motorola 0S-9 and OS-M800G are trademarks ol 
a trademark ol Dftl UNIX la a trademark of A T a T. 
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TOLL FRII 



1-800 



338-6800 JA 

5900 Cassandra Smith Rd. 
Hixaon. IN 37343 

lor Information 
call (8 1 5) 942-4801 

CoCo OS-»'" FL1X'" 

SflFTUI/IRE 



ASSEMBLERS 

Soutlmast Hedls 

ASTRMMM 
A "Structured Assembler for the 6809" which requires the TSC 
macro Assembler. Allows direct use of structured statements 
such AS IF. ELSE. 00. REPEAT, etc.. and provide? Indented level 
Formatting of the listing, so that Use structure Is apparent. 
He. '68' Micro Journal. Sept. '82 (prograa was called "STASH09"; 
has been renamed due to conflict!). 

A User reports 
"... t'a very pleased and aa now writing almost exclusively In 
(ASTRUK09). I've selected It over — for alt future systens 
developaent. .. As (one) of ay early evaluations, I rewrote a 
rather elaborate routine originally done In asseafcly. Out of 
the 1000 bytes of code generated, the (ASTR.Ur.09) version used 

only 20 aore bytes than the original. could not handle 

this prograa since it uses triple-precision ffied point 
arlthaettc... 1 have a large body of code already written that 

Is Incoapattble with constructs, no problea with 

(ASTRUK09) and the structure sure helps In understanding the 
loglcl" 

F. CCF - S99.9S 

TSC 

"aero Asseatiler 
The FLEx STAMARO Assembler. F.CCF SSO.OO 

relocating Asseatiler w/L Inking Loader 
Use with many of the C and Pascal Conpllers. F.CCF 1150.00 

Gnat Plain* Coop. Co. 

MMC 
Relocating, Recursive-Macro Assembler and Linking Loader. 

F.CCF 1120.00: w/Source S240.00 

f pUfl 

' IRALLI 

Relocating Asseatler and linking Loader 

F.CCF JUS. 00; for One Year Hatnt,. add 550.00 



Wlndrush Mcro Systems 

MACE, by Crahaa Trott. 



F.CCF - S98.00 



Computer Systems Consultants 

SUPER SLEUTH 
Coaputer Systeas Consultants Super Sleuth Is a *Tlae Tested", 
reliable. PROVEN Disassembler that has gained acceptance 
through out the SS-50 Bus Co— unity as an extremely POWERFUL. 
INTERACTIVE. Software Tool. The Super Sleuth Software Package 
consists of 3 Programs; SLEUTH (the Disassembler). CMENM (used 
to globally Change labels to a aeanlngful name), and XREF (a 
Cross Reference Generator for Source Code Files). SLEUTH will 
Disassemble Heaory Resident 6809 Code and 6800. 6801. 6802. 
680] (the "Baby CoCo"). 680S. 6808. 6809. and 650? (Apple. 
Atari. Commodore, etc.) Binary Disk Files. (See Aug. '8) 'SB' 
•Hero Journal "Color Users Notes" Column for a lull Review.) 
Color Computer SS-SO Bat tall ml Source) 

CCO (JJK Req'd) 

06J. Only S41.00 f. 599.00 

CCF, 0»J. Only SSO.OO U. 1100.00 

CCf, ./Source J»».00 0. 1101.00 

CCO. OttJ. Only SSO.OO 



Ait, Omputer S)iumi Consultants Software 
runa on the oamz rust System 
ALL In stock 
call 
for 



An "easy to use", fcwsrcul aLsaa a imj ij ier for OLek Resident crfaT* 
and 6800 Binary Pitas. Allows the develcjiieFit of a "Control 
File" of varloue Program "Boundanea" during ■uccesolve 
disasxsstiUea: can uma a Lnhal nie which «uuamtluilly replaces 
a Ilex location with a Label Mm; includes an Has? utility] etc. 
label FUee prWLW for MLni-Ftex, FlBQ. FLFJO. Color ajnj*it«r 
(for use with Color Flex syatsna), etc. 06-9 vendm Include* 
special CkV9 optima . 

CCF, obj. Ouy Slns.e* 
CCO, " * SlSa.mw 

a, " " SLSi.rn* 
V. " SasB.am 



COMPILERS It DECOMPILERS 



IflasTuili Mcro Syiteai 



PL/9 



8y Crahaa Trott. A combination Edi tOr/Coeiplter/Oebugger, all in 
ONE PACKACE; provides a totally IITIKACmE Prograa Developaent 
Cycle. The Single- Pass Compiler supports large Symbol Naaes; 
Variable Types; Pointers; Control Structures (stellar to 'C or 
'Pascal'); Stack. A- ,8-. and O-Reglster manipulation; etc. The 
Sourcs-OrifseM) Trace/Debugger provides Single Stepping. Break- 
pointing, etc. An excellent Software Developaent Tool which 
provides for the maximum utilization of the power of the 6809. 

F. CCF - SW«. 00 



Need the case of Design and Maintainability of "Structured 
Programming" AM] the Speed and control of Assembly lmnq>Age7 
Then ITKHaBlCAL was designed for youl This Single Pass, 
Recursive Descent Compiler provide* the tool for devakUng 
simple Utilities to MAJOR Syateas In Assembly Language. 
Supports J "Lex* Levels wfUch allow one level of Procedure 
nesting, or more within "Modules". It is easy to develop 
programs written for other machines since you are wortiraj at 
the Assembly language level. Featurea unifier), user -drama* 
I/O; produces eiMihle, relocatable, recursive, re-entrant Code; 
Structured atyle and statements with Prccedures asvJ htodulse; 
supports Byte end Double-Byte primitives with 3 types of 
Integers (up to 32 bit), Char and aaolean, and unlimited sized 
Arrays (vectors only); Interrupt handling; ununited length 
Variable Marneel Variable Initialitatlon (defaults to See)/ 
Include "source File" directive; CavHelonal Perilling; direct 
Code lnesrtlon; control of the Stack Pointer] etc. To quote 
Ron Anderson In hla review of sfmaauu. in the Sept . '83 issue 
of '68' KLcr> Oraamal that, except for the lack of floats. *. . ., 
I Rave to give thla one vary high rating, . . .". It la s FAST 
Con pilar which produces fast coda (his "Primes" Boncnrark ran 
at 9 sees, on a 2 MHx tystan) . 

F and CCF - 5195. ms 



e1*4r«mk Hiiro SttltMH 

C CaajrlttF 
By James McCosh. Full featured C Compiler for the FLEI 
Operating Systea (lading ONLY "bit-fields"), Including an 
Assembler. Requires the TSC Relocating Asseacler IF tile user 
wishes to Implement his own Libraries. 

F and CCF - S 1*5.00 



A full-featured C, streamlined for the 6809. Cammntes very 
efficient object code. Output "benchmarks" close to lMsi 
tSOOO in S Bit Operational l.S Unas caster than < tniia 
when using a 2Mte 6009 9ystam (Re. p 4], -via" Mcro Journal, My 
■63). Floats, etc. 

F. CCF, and O - ?J7i.ms 

u - ?«25-s» 

cue year Maint- - Slme.sm 




'FLEA <s a iiaoemaik 01 Technicsl Svtlems Consohanis 
"OSg is s Ifedemuk ol M«rowaia 



1 aoo-mr moo 






fttif Miiii 



Hix-von. TN 37343 
info (BIB,) B43-4B01 



C*C* *>•■*■* Rata.' 

sorriflM 



Awa liability 

■ • FLEX, CCF - Color Computer PLEX 

O ■ OS-9, OCO - Color Computer OS-9 

U - UnlFLEX 

OO - Color Computer disk 

OCT • Color Computer Tape 
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MtM Code CKafalar (UCSJ) qriemni). 



r and ay - S2o>.«b 



P-Code compiler {ISO Standard). Designed especially for 
Microcomputer Systems: Run- 1 in* systsva checks available 
resources for •acn task, allowing operation on even «rtni^«i 
craaputer aystana. Uloj linkage to AsaiazMer code for ndmn 
QekUaUlty. 

F and CCF 5" - 3191. » 
r 8"- $35.0 



pascal Cta«alar 
For the PROFESSIOBAX: ISO Baaed, Native Code compiler. 
Primarily for Real-Tim and rm.m control appllcstions. Use 
custom I/O device* in place of the Pascal nvpi/r and CkTCTVn 
Long Int. (32 Bitjj Dynamic length etrlnga: Interrupt 
processing, ROH-aUle, PIC. Re-entrant Code, etc. HABOI 
Includes Sourcw, for the 9yKt*Als Debugger, KuriUms, and several 
Utllltlos. Requires a "Motorola Compatible" Relocating 
Aaeart»u>r and Unking Loader. 

P and CCP - $425.0 
one year Kaint. - $100.0 



QUI (A Uxln£X -basic' r*-cr»aAl«0 

Re-Create a Source Listing from UniFLEX Compiled basic 
prograas. Easy to Usei works w/ ALL Versions of UniflBC basic; 
output to Oak or Terminal. Tine TH.THJ and PBCVBfr 9CUDI 

U - $219.95 

UTILITIES 

Southeast Media 

BaslcOS IBrf 

This Baslc.09 Cross Reference Utility Is a 8aslc09 Program which 
u(ll produce a "pretty printed" listing with each line numbered, 
followed by a complete cross referenced listing of all variables, 
eiternal procedures, and line masters called. Also Included Is 
a Pro9raa List Utility which outputs the listing without the 
overhead of building the cross reference table, which allows It 
to run considerably faster when only a "pretty printed" listing 
with line numbers Is desired. Requires Baslcog or Run9 for 
operation. 

n iiitlr uw. •[«>», »t *va» ,•».••.#•.«• -. aMM«ir 

n ■» ■taffsssawasaa 

n Q»* »!.,*«•■.. *w ■• ^ Mt •!»•»«..,■•,• 




D and CCO - ObJ. Only — $39.95 
and CCO - «/ Source - S79.95 

Southeast Media 

OS- 9 VDtsk 
Give your oS-t level I System the speed of mewery access that 
can be several orders of Hgnltude over your present floppy disk 
drive. Use that Extended Memory capability of your SWTPC or 
Glaia CPU card (or any other that has the saae formal OAT). 
The si™ of the Virtual Disk Is completely variable In whole 
Increments of 4K up to 9«0K, which Is all that these system 
can address beyond the base page that OS-9 level I uses. By 
putting all of your CMOS Directory on your virtual Disk, you can 
have the fastest eaecutton speed possible (neat to eating up 
Systea Meaory with all of thea). You can also set up high 
speed Inter-process communications via randoa virtual disk files 
and not eat up valuable systea aeaory with pipe buffers. Soar 
Assembly Required • level I 0M.T. 

0. obj. only - 179.95 
w/ Source - S149.9S 



aS 1 TOLL FWI 

1-800-3 38- 



I-3 38-6800 Mt 

5900 Cassandra Smith Rd. 

Hfxson. TN 37343 

for information 

call (eiS) 642-460 1 

CoCo OS-9" FLBX" 

SflFTUI/iRE 



Southeast Media 



0-F 



05,» to FLEX - FIE* to OS/9 

Finally; the barrier has been renoved between OS/9 and REX 
formatted disks! Now you can READ froa. and WRITE to, a Single 
Sided 5" or 8' FLEX diskette from OS-9 with OF. 0-F Is a new 
and unique program, written In BASIC09 (with Source), that 
performs the following functions; 

REFORMAT: A SASIC09 Prograa that reforaats a chosen amount of 
an OS-9 disk to Fill Foraat so it can be used normally by 
FLEX. 
FLEX: A BASIC09 Prograa that dors the actual read or write 
function to the special O-F Transfer Disk, all selected froa a 
user-Friendly menu. Functions provided Include reading the 
FLEX Olrectory, Deleting FLEX Files, Copying both directions, 
etc. All selections are Interactive and complete. Including 
all necessary prompts to the operator. 
FLEX users can read, write and use the special disk at any 
other FLEX disk, provided the FLEX directory Is not allowed to 
continue beyond track zero (too many files). 

F and CCF - 179.95 



Southeast Media 

COPYMUtT 
— Copy LAME Disks to several smaller disks — 
The following FLEX utilities allow tlie backup of ANT size disk 
to any SMALLER site diskettes Winchester to Bs or 5*s, 8' to 
5"s, etc.). By simply Inserting diskettes as requested by 
CDPINM.T, a large disk system nay be downloaded to your present 
lloppy disk system, any size. Ho need to fiddle with directory 
deletions or any of the other tedious operations that must be 
done using the normal copy routines, 
COPTMULT.CHO understands normal "copy" Syntax and always keeps 

up with files already copied by maintaining directories for 

both host and receiving disk system, eliminating hours of 

tedious keyboard entries and other time consuming cleanup 

chores. 
8ACKUP.CMD is a special program that downloads "random" type 

files, any size, 
RESTORE. CMO a special program to restructure copied "random" 

files for copying, or recopylng back to the host system. 
FREEL1MC.CM0 a "bonus" utility that "relinks" the free chain of 

floppy or hard disk thereby eliminating fragmentation. 
Completely documented source files included. 

ALL 4 Prograas (8" or S") J99.S0 

Southeast Media 

CICSS M09 

Requires FlEI and DISPLAYS Op Any Type Terminal 
Features; 

•Four levels of play. 

•Swap side, apolnt scoring system. 

•Two display boards. Change skill level. 

•Solve Checkmate problems In t- 7-3-4 moves. 

•Make move and swap sides. "Play white or black. 

This Is one of the strongest CHESS programs running on any 

microcomputer, estimated USCF Rating 1600* (better than most 

'club' players at higher levels). 

F and CCF - 179. 9S 




'FLEX 4 a trademark oi Technical Systems Consultants 
*OS9 is a trademark 01 Micruwars 




Availability 

f - FLEX. OCT - Cnl^r compiler FICX 

O ' OS-9. CCO • Coinr Computer OS-9 

It ■ UMFLEX 

CCD ■ Color Computer Disk 

OCT • Color computer Tape 
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■3? toil rntt 
1-800- 



338-6800 ift 



5900 Cassandra Smith Rd. 

Hixson. TN 37343 

lor information 

Call (815) 642-4601 

CoCo OS-9" PLIX" 

SflFTUI/iRE 



Southeast Media 

DIET-TRAC Forecaster 

DIET-TRAC Forecaster Is in XBASIC program that plans • diet 
In terms of either calories and percentage of carbohydrates, 
proteins and fats (C P Gil or grass of Carbohydrate. Protein 
and Fat food exchanges of each of the six basic food groups 
(vegetable, bread, seat. sxlm allx. fruit and fat) for a specific 
Individual. 

Sex. Age, Height, Present Height. Fraae Size. Activity Level 
and iml Metabolic Rate for normal individual are taken into 
account. Ideal weight and sustaining calories for any weight of 
the above Individual are calculated. When a velght goal Is 
given (either gain or loss), and a calorie plan is agreed upon 
between the computer and the Individual. tAe number of days to 
reach the velght goal Is projected. The starting and ending 
rate of velght loss is calculated, and a dally calendar wfth 
each day's velght for a 30-day period Is printed. 

F - JS9.9S 
U - S89.9S 

Soutaeast Media 

IDATA 

A CMU1ICATI01 Package 

for the UnlFlEl Operating System 

Allows ualFlEI Based Systeas to Trensall and Receive files to 

and froa other Conputer Systeas via Modem. Use with CP/M, Main 

Fraaes. other UnlFLEX Systeas. etc. 

-- Verifies Transmission Integrity using 

checksum or CRC 
-- Automatically Re-Tran salts bad Mocks 
-- Transalts data In 118 byte blocks 

U - JZ99.99 

Southeast IMIa 

.JUST 
Text Foraatter 
JUST, a Text Foraatter developed by Ron Anderson, provides 
nuaerous feature] which make it a valuable addition to any FLEX 
Users Software Library. JUST Is designed for formatting Text 
Output for Dot Matrix Printers and provides aany unique 
features: 
-Output the "Foraatted" Text to the Display for foraat analysis 

and change. 
-Output the "Formatted" Text to a Text File for use with the 

supplied FPRMT.Of) for producing Multiple copies of the Text 

on the Printer INCLUDING 1HRE00E0 PRINTER COMMANDS (this 

Utility Is very useful at other times also, and worth the 

prtee of the prograa by Itself). 
-■User configurable" for adapting to other Printers (coaes set 

up for Epson MX-80 with Graftrax); provides for up to ten (10) 

labedded "Printer Control Conunds". such as Italics on and 

off, boldface on and off, etc. 
-Automatic compensation for a "Double Hldth" printed line. 
-Includes the normal line width, aargln. Indent, paragraph, 

space, vertical skip lines, page length, page nuaberlng. 

centering, fill, justification, etc. 
-Use with Ajrr Editor. 
• Supplied with "Structured Source" (Hindrush PL'S); easy to see 

the flow of the prograa, 

F and CCF - S49.9S 



Lucid* ta 

PASCAL UTILITIES 
Requires LUC IDATA Pascal ver 3. 
YREF — produce a Cross Reference listing of any text; oriented 
to Pascal Source. 

F and CCF - SK.00 
INCLUDE — allows the inclusion of other Flies In a Source Text; 
has unllalted nesting capabilities. Also allows Binary File 
Inclusions. 

F and CCF - JZS.00 
PROFILER •- produces an Indented, Numbered. "Structagraa* of a 
Pascal Source Text File, Allows viewing the overall structure 
of large prograas, and provides clues as to the integrity of the 
prograa. Supplied as Source Code; requires complla ti on . 

F and CCF - 525.00 



lucid* te 

COPYCAT 

Pascal NOT required 
Allows reading TSC Ktni-FLEX. SSB DOSM. and Digital Research 
CP/M Disks while operating under FLEX J.O. FLEX. 2.0, or FLEX 
9.0 with 6800 or 6809 Systeas. COPVCAT will not perfora 
Miracles, but, between the prograa and the manual, you stand a 
good chance of accomplishing a transfer. Includes Utilities to 
List Directories, Copy Files, and convert Text Files when 
required. Also Includes a Utility for Investigating Physical 
Compatibility problems, prograas supplied In Modular Source 
Code (Assembly Language) to aake It easier to solve unusual 
probleas. 

F and CCF S" - JS0.00 
F 8" - S65.00 



Computer Systeas Consultants 

nil DISK UTILITIES 
Eight (8) different FLEX Utilities that should be a part of 
every FLEX Users Toolbox; Asseably Language (Source Code): 

Copy a File with CRC Errors, so It can possibly be salvaged; 

Test Disk for errors: Compare two Disks; a fast Disk Backup 

Program: Edit Msk Sectors; linearize Tree-Chain en the Disk; 

print Disk Identification; and Sort and Replace the Disk 

Directory (in sorted order). 

F and CCF - ISO. 00 



WORD PROCESSORS 

Alford and Associates 

SCREOITOR III 
ExTREMELT Powerful Screen-Oriented Cdltor'Mord Processor. 
Almost SO different commands; EXCELLENT Documentation (over 300 
pages), including a full Tutorial Section to help you learn how 
to use the syitem. Features Cursor-based editing, dynamic 
Screen Formatting (what you see Is what you get). Multi-column 
display and editing, "decimal align" columns (AND add then up 
automatically. If wanted), define multiple keystroke macros, even 
and odd page number headers and footers, imbed printer control 
codes (n text, lull justification series ol commands, full "help* 
support, store common coainand series on disk for future use, 
etc. Easy "Set-Up" (for example, you just hit the key you want 
to use for a specific function, such as "cursor up", and the 
System reads an stores that key - no digging Into tech manuals 
for codes, etc.); use supplied "set-ups", or remap the keyboard 
to what you are used too. Except for proportional printing, 
this Package will 00 IT AIL! 

6800 or 6809 FLEX or SSB 90S, OS-9 - J17S.00 



Great Plains Computer Co. 

STYLOGRAPH 
A full-screen oriented UORO PROCESSOR — (now runs on the Oata- 
Coap and Fhl Color FLEX Systems; uses the SI » 24 Display 
Screens). Full screen display and editing (I.e.. what you see 
Is what you get); supports the Daisy Hheel proportional 
printers. 

SPECIAL CCF - 1195.00 
F and - S29S.00 U • J39S.00 

SPELL 
Fast Coaputer Olctlonary. 
F. CCF. OS/9 - J12S.00 U - J17S.00 

HAIL MERGE 
Creatly extends the power and flexibility ol STYLOGRAPH. 
F, CCF. - SMS. 00 _ S19S00 




"FLEX is a nadamark of Tacfwical Systems Consonants 
"OS9 is a liadenwwk ol hxcrowara 
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P • FLEX, CCF '- Color Computer FLEX 

O • GS-9, CCO - Color Computer OS-9 

V - uniricx 

CCD • Color Computer Wax 
CCT - Color Comfxjter Tape 
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as. 

(•m. I 

Greatly extends the pcxer and flexibility of STTuraai. AtlAn 
Multiple Text files to be printed out as one large •torAinent, 
provides for merging lnfOrraatfis.. tum** the Text File during 
printing (audi as different names and addresses), etc. 

r. OCT. O - $145. B 
U - $195. ■ 

Southeast Media 

SPELLS "Computer Dictionary" 
OVER 120.000 «ordl! 
No more "Let your fingers do the walking through the Dictionary" 
while you are entering Teat with your favorite Editor or Word 
Processor. SPELLB Is sore than just "another Spelling 
Checker"; ft allows you to look up a word from wfthin your 
Editor or Word Processor so that you XNOM It is right WHEN YOU 
TYPE II IN with the SPH.CUD Utility (which operates In the FLEX 
Utility Space). Yes. It ALSO allows you to check and update the 
Text after you dre finished; along with allowing you to ADD 
HOBOS to the Dictionary, "flag" questionable words In the Text 
for evaluation later. "View a word In context" before changing 
or Ignoring, etc. SPELLB first Checks a "Comoen Word 
Dictionary", then the normal Dictionary, then a 'Personal Word 
List", and finally, any "Special word List* you «ay have 
specified. SPELLB also allows the use of Sull Disk Storage 
systems. 

F and CCF - S129.9S 

Gnat Plains r*^***r ot>. 



Feat Computer Dicttonnry — alloua directly cftar»£ng the Text 
Pile, adding words to the dicti^Fvuy, etc . 75,000 words in Less 
than 400 aec+nrn. 

P. CCF. OS/9 - $125.B 
U - $175. ■ 



applied 

xt*e 

PossiOly one Of the nomt ft>*rful pacah&se Xanoqw&it Systems' 
available, this machine languags program is small enDujh to 
operate on a single aided 5* disk, yet provides the efsavj of 
N.I.. and paar United only by the user's Imagination. This CMS 
•upixnts Relational, Sequential, Hierarchical, and Phndon Access 
File structures, and has Virtual ffcwory capabilities for thorte 
slant Data Bases. XDMB tvsmatl I provides a Funrtimal "entry 
level" system wtildi provides Gar daflnlog a Data Base, entering 
and changing the Data, and producing Tarporta. XXMS xanal n 
adds the loreatflA. I^mavtnc facility which uses an 
English Language aomand Structure in <mnlf*il» ting the Data to 
create new File Structures, Sort* Select. Calculate, etc. 1036 
Level ttl adds several special "Utilities" urtlch provide 
additional ease of working with die various structures, changing 
System Parameters, etc. 

Jam Wl- P10CP . $129.95 
XOS3 uriO-Fl CCP - $199.9$ 

roe wm -fiocr - $269.95 
xms systen fk.ml only - $24.95 



c&met Plains nmul i i Cb. 

DaPTMIC DWS 
An XBASIC, Msnu Driven, DBMS with "Built-in" Audit Traclang, 
extxanely (dwerful (export & Format Capabilities, etc. this Tine 
Proven DBMS will become the "Work Horae" of your Software 
Stable. 

P and CCF $295. m 
U $395. m 



Great Plains Computer Co. and universal Data fteiearch. Inc. 
both have Business Packages written in TSC X9ASIC for FLEX. 
CoCO Flit, ana UntFlEI 



X TOLL FMI 
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338-6800 ffk 

r*ta ftfti? 

5900 Cassandra Smith RrJ. 

HUson, TN 37343 

for Information 

Call <81S) 842-4801 

C0C0 OS-9'" 9\M%" 

SOFTWARE 



Coapoter Systems Consultants 

basic irraiTv programs 

Ten SASIC Programs to: 

A BASIC Resequencer with EXTPAs over "REhUK"; works with ALL 
Versions of flEI BASIC A »0 the Precompiler, checks for 
missing label definitions, processes Disk to Disk Instead of 
In Memory. 

Compare, Merge, or Generate Updates between two BASIC 
Programs, check SASIC Sequence Numbers, compare two 
un sequenced files, and S Programs for establishing a Mister 
Directory of several Disks, and sorting, selecting, updating, 
and printing paginated listings of these files. 

A BASIC Cross-Reference Program, written In Assembly language, 
which provides an X-Ref Listing of the Variables and Reserved 
Words In TSC BASIC, XBASIC. and PRECOMPILER BASIC Programs. 

ALL Utilities Include Soiirae (either BASIC or Source Code). An 

EXCELLENT Value! 

F and CCF - S2S.0O 
UnlFUx - *$0. 00 

Computer Systems Consultants 

FULL SCREEN IRVENTORV/rBP 
The Full Screen Inventory system provides a means of Maintaining 
snail Inventories. Using a linked, keyed random file structure 
based upon the Item field, it keens the file In alphabetical 
order for easier Inquiry. With the FIND command, the user may 
locate and/or print all records matching on partial or complete 
item, description, vendor, or attributes. Items in backorder or 
belnw minimum stock levels may be located and/or printed thru 
the same process. Printed output may be produced In iten or 
vendor order. A tutorials requirement planning (MRP) capability 
for manufacturing environments Is Included to allow the 
maintenance and analysis of Hierarchical assemblies of Items In 
the Inventory file. It requires TSC's Extended BASIC. 

F and CCF . 1100.00. II - 5150.00 



B» vlratrd. O-pan, BtZpack 

B1ZPACK 1$ used for storing accounting, numeric, and financial 
data which can then be used for planning, budgeting, 
forecasting, analyzing, etc. While "Electronic Spreadsheets" 
are extremely useful In many situations, B17PACK e*cels In 
businesses where there are numerous expense columns, revenue 
sources, significant business Indicators, large numbers, erratic 
week- to-week and month-to-month fluctuations, etc. BIZ PACK 
helps detemlne statistical relationships, establish trend 
lines, "smooths" data via moving averages, analyze seasonal data, 
adjusts for Inflation, lags data In Statistics or Column 
functions, plots data. etc. BIZ PACK Is oriented toward time 
series analysis of businesses. The Program displays information 
on the screen In Columns of Information with each Row 
conforming to a defined Period of Tine (weeks, months, years, 
etc.), and Is very easy to use (data Is easy to enter, change, 
and modify; commands can be renamed to suit the users 
requirements; unlimited ability to create specialized commands 
using common BASIC Statements; etc.). Requires TSC* Extended 
BASIC. 

f and CCF - $135.00 
with Source - S2S0,OO 
•~ .SPECIAL «■* 
Purchase XBASIC and BI7PAOC together for $221.50 




'FLEX is a iractomar), of Tavtirecal Systems Coosunanis 
"OS9 is a trademark of Micioware 



^Savings of $13.50 
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r • FLEX, OCT « Color Cosvfxiter Tvtx 

O * OS-9. CCO - Color Computer OK-9 

O • IXitFLfiX 

CCD • Color Computei Disk 

OCT • Color Computer Tape 
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SOFTWARE 



COLOR COMPUTER SOFTWARE 



and Bra*OC togother for $221.50 
— a S»ving» of $13.50 — 

Computer Systeas Consultants 

TABULA RASA SPREADSHEET 
TABULA RASA Is similar to DESKTOP/PLAN and provides for the 
generation and maintenance of tabular computation schemes often 
used for Analysis of business, sales, and economic scenarios. 
Its menu-driven user Interface provides these capabilities even 
to those users with no programming experience. Its extensive 
report-genera tion capabilities allow the user to generate 
professional results with mfninun effort. It requires TSC's 
Extended BASIC. 

f and CCf - MOO. 00. U - $125.00 

Computer Systeas Center 

OTHACM.C 
TBI Electronic Spread Sheet for 6809 Computer Systens. An 
extremely POWERFUL Business Tool, this Pronran wilt find in 
unlimited number of "non-business" applications, also (for 
example, i Full Junior College Electronics Curriculum was set up 
using OYNACALC). Advanced features like "Table Lookup" matte 
Income Tax work easy; Column or Row Sorting for numerous 
>i li]>Mca tlons: etc. Completely *rtenory Resident", Machine 
Language, this Program Is FAST, Provides STA«OA«D FLfX Text 
File output fnr use with 8A5IC. Mord Processors. Pascal. "C". 
etc. Also available for 0at4-ConP and FllL FLEX systems using 
tJ«? SO i 34 Displays. 

F and SPECIAL CCF - S200.00 
U - J39S.OO 



ODDS & ENDS 

Computer Systems Consultants 

FULL SCREEN FORMS DISPLAY 
This package supports any Serial Terminal with cursor control 
of Hempry-Happet video displays. The Package substantially 
extends the screen Input/Output capabilities of TSC's Extended 
BASIC programs by providing a simple, table-driven Method of 
describing and using full screen displays. Those table entries 
are easy to s«»t «ij» ymi ma tn t-iln, and are normally stnved gn 
ili;k and read as required. A simple, interactive nicans of 
7Cner«ttng th*» Forms and the data fleW definitions Is provided. 

F and CCF - JSO.OO. U - S7S.00 

Computer Systems Consultants 

FULL SCREEN NAJLTttG LIST 
The Full Screen Mailing List Systen provides a raeans of 
maintaining simple mailing lists. Using a random fill structure 
based on the first character of the nai«C field, it maintains the 
file in alphabetical orrjer for easier Inquiry. With the FIND 
cum>nan4, the user may locate all records matching on Partial Or 
complete name. city, state, zip. or attributes. Printed 
listings and output to labels may also be produced on the same 
So I active basis. It requires TSC's Extended BASIC 

F and CCF - StOO.OO, * - SUO.OO 



intrigued by rorthTT? uere La a rURTH package taikxwd to the 
Color Computer! This package is supplied on Tape, with 
instructions for transferring it to (Halt if you wish. Written 
primarily in machine language, tt'e apeed is f^itrnllalal. A 
full Seraigrap*uc--8 ittitor Is ncEwided, along witli "goodies" like 
Graphics and Souna dFrnanrts. Printer d>rn\ndc. Auto-Repeat and 
Control Keys, etc. If ye*> are interested in timing FORTH a 
Trace feature is provided which la invaluable. Lf you are a 
FORTH Pro, this package provides CPU carry Flag acctinaibllify. 
Fast Task Multiplexing, dean Interrupt Handling, etc. (or; you 
won't "out grow" the Basic capabilities of this Imp! anon tAtlon) . 
Combine this package with Leo Brodie's PraijTfT Hook "starting 
Foltrtr, and you will be a fOttVli Expert before you know It (and 
Y&x? a lot of fun doing itl). 

Color Ox-puter TATE - 556.95 

Custom* atfbeiv paj faaa aT i mj. Inc. 

Color cli-t-Mter OttPHIT (XTEXM ROOT PrugraiTB 
Dumps atyy "PMOPE" Screen to the Printer with the 9ASK USB 
Function. Shift the Printout Left or Right or Rcverso Print 
(Dark for Light Screen and Vic* versa). All programs on Tape. 
CEPR Cor R-S- Lp-VLI/VIll *v OMP 190/200/400 57.95 
for Ej-aon w/ Graftrax and Craftr^x + 59.95 

for Gemini 10 and 15 59-95 

for the Prsvriter printers S9.9S 



oatoB sttftamxv tnjinsering, Inc. 

0*re<Vfl«flc OUJKMf) Program 
A Menu Driven OclsnflS) BASIC Program which allows the entty of 
up to 12 nemos per Day. each of wttlch may contain up to 28 
Charactsrs, for any day of t>w tenth between the years 1700 and 
2099. A caraphlc Calendar shows whicfc days contain Wtam», and a 
"Key Vtord" Search, is provided which can be output to the Screen 
or printer. 

TUPE DATE-OBASE CALENDAR 
(Each T-ipo File will hold up to 400 ftaioa) 516*95 

DTK DfVTTO-QASC CALflMDAA 
(4.000 PcdOs at JOfl/Hfinth per Oak) 519,95 

Qsrtrsn Sttfbsm GngiAmaruDq, Inc. 

That's miOaST^ifig 
Interested in omotECT (the ftoney Kind)? An otqjud BASIC 
Program that will help you deal wltJi numerous ptr^ifoms n^uirtng 
interest calculations. Present Value, Rate of Return, Current 
Bond Yield and Rate of Return to maturity, loan Repayment 
Amortiz.\tlon Schedules, etc. 

TAPE - $29.95 

Ojrtoo a tsTsm art ttajMras B rtflgu Jnc. 

DISK DATA HMsXSl 64K 

An EXTKWOtD BASIC DatA Management System w/ Kach. Lang. 
Routines. Allows a ma» of 246 Chars, and 14 Fields per Record, 
and another Record can be linked to the first; 8 Char. Field 
Names, up to 99 Chars, per Field. Powerful Civ-Screen editor 
for input and update j flexible Output capabilities including 
output to Wax Files for use by other PT^rsms. Change File 
■efinition without re-entering the Data. Split Piles* etc. 
AUivs Multiple Field Sorts. Select on any combination of Fields. 
etc . An extremely iXMSiFUL TOlbV instructions provide evampies 
□f Mailing Lists and a Financial Stock Profit end Loss Tracking 
System. 

DISK - 554.95 

Ctact£» Eksfcs&re fiijli— ilnj. Inc. 

DISK EXTENDED BASIC Accounting Program w/ Mach . Lang. 
Routines. A "Traditional" Account titg Package for Small 
Business* Clubs, C7iurCT\«*, Personal Use, etc. Up to four levels 
of subtotals with Trial Balance. Incw Statement, and Balance 
Sheet Reports. DOC *Uov* up to 300 accounts and a Trial 
Balance of $9,999,999.99. Trenasctiivu) may be up to 14 lines 
long, and comments and explanations may be freely used. 
Accounts ore traceable to the journal transaction, which may 
Include continents. Screen reports allow review of past 
tranaakticxis and cuzxetit balances. 

DISK - 544.95 
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— Mkjlti-4*flr. HUlU-T*«Xinq with ABC — 
ftwtteu t Hadla is now AMfpLng (Tflo^tARE RDI fflTHC - t**» 
mulU-uaer. tnult-t-taaking capability of fTflaxOflU* allow* FLcx 
oaera the adventogaa of mora eophletlcatad and time aaviiig 
cmpitiir ua»ga wit**»ut having to t-vy or Laam a tww Lar*guag» or 
Operating SyaLavi aym** . RlMMal «a ita nanv LafiLiu, hUm 
trua "tiaw-ahartn^" operation undar th* popular fLEX oparAtlno 
eyatet*, and alao allow* anc+i uaer to ni) two slfaui tanermia )oba 
(milt L-taaKlnq); even on alngka— u*«r ayatama. For aunpla, 
whila In I3MT, *ou oan Uat another fila or aiand/ie a directory. 
Or, you might look "P an ltam In a cat* Baaa while a Sort in In 
progreaal tTTHAaBWOZ alao provldas eowa fnnga benefit « tAat 
will be gr«Uy apprvdatad by FLEX uaara. locluling t)[aii)ii^, 
canmrd line aditlng, and inatant reaponaa to "aaoipe". 

OVBtfflMB la the palnlaea nethodl Uaa jour ecistlno Flax 
co*»Jtax by aiapty adding 64* of (W foe Men oaer andVor taak . 
Tact ts, you atill uaa FLCX juet lltca you atwaya haval 
OYVAfflASLK la not intei*iad aa azrf*tltlan to IWJTEX . It does 
not Improve on tha epaad of KL£X and doaa not otter pa e sword 
protection or other rucetlee of a full-'olown nulti-uaaz ayetam. 
WVit cnBisvuB doaa oY> ia giv» PLCf usera a ha* nil way to uaa 
e <jjTtii«j aarosara ia a aultl-^aaer* iltl^aaainq laiiilm— n ao 
your exletlng FLEX varelone of BASIC* XBASIC. edltore. 
aeeecnblere, dieaeeemblere, eort/m«rga packages, word 
pnxzaaora, ozvpLLars, CYNAOUi: afaaad-aheat package, and ao on 
axe still good. 

atTTK -- ftii Initial rtlawi of PiX*&v\*£ t» for aYIK Vc» 
ctatputars * but voraxone will alao be available fbr other popuLa r 
extendad-eaiDry (up %o laTMK) ayMtanai r auch aa rSUX and QHZX. 
A ■»'»<«■■ or 12BK of RAM will b* required with AH. v*>r»lona , 
PBPX^RbX retnoxaa 64k of MVi bar each acth* taak.- thus a 2S6> 
system could allow foreground -background operation on two 
terminate, or foreground-only operation on four tarnlnala. 

at fr'.ir i 



MTTEOG - 

quality 

FLEX - UniFLEX - 06/9 - (War Q^uter 

For the past several nonths, we at the 
Southmst rhiti i QtwUkxi of o»i-i»«w- pubLiatnxg, 
lac. {CPV), the parent company of '66' MICRO 
JOURNAL and QDLOR MJUO JBORBVU have debated 
expanding our software distribution business. 
Many other magazines have been doing so for 
years (in fact, MOST were in the Software 
Distribution Business BEFORE they began to 
publish a Magazine). Presently there are many 
fine examples of software that has been 
developed by YOU, our readers, that will never 
see the "light of day" due to the Cost of 
Adv*a-t_LaiiKj and TIME and Oast involved in the 
product-Ian, distribution and Qjgt xsa-i GUHRSET 
of that software unless SOMEONE, with enough 
exposure and the willingness to continually 
advertise, runs with the ball. 

Software is the "backbone" for the REAL 
utilization of any Computer System, and ours 
are no exception! This has been no simple 
decision . While we realize that there could be 
some conflict with some of our advertisers, we 
ALSO hear a IOUD and CONTIN0US cry for 
from our Readers. From day one, the 
concern of '68' MICRO JOURNAL has been it's 
READKRSl Therefore, our Southeast Media 
division will accept, for appraisal for possible 
Distribution, 6809 software; Games, Utilities, 
Software Development, Business Application 
Prograne, etc. 
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338-6800 m 
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Hlxson, TN 37343 

for Information 
call (eis) 842-4601 

CoCO OS-»" FLIX '" 

SOFTWARE 



In the past there has been too much 
software offered that was not quite read/. We 
will strive to eliminate that element. But, 
right up front, we tell you only that we will do 
our very best; nothing more. Also, we will 
strive to keep cost to a bare oiininun, while 
securing for the author a fair return in 
royalty payments, promptly paid, and in custcucr 
support for his product. 

Of course, we will expect, no — ITMWy 
that the author keep the product free of 
errors (bugs), and maintain it in a pconpt and 
business like manner. Also we shall require 
that authors be willing to furnish 'source' for 
those programs that justify, by price and 
utility, inclusion of Bame. The lack of source 
code, properly commented, is a continual 
complaint we hear. Not all programs will be 
sold with source, but where necessary, we will 
insist that it be included. 

In some instances the program may be snail 
or short and not justify itself as a "single" 
sale product. In this event it will be 
combined with other like program, and offered 
as a package. In that event, the royalties 
will be split between the various authors. 

If you have software that you feel will 
qualify under this program, please contact one 
of the people below. Remember, if your 
software has any problem or "funnies" — (XT 
IT STRAIGHT BEFORE YOD OOftTACr US 1 1 Also get 
your source code in proper shape and well 
commented; there is too much 99% code already 
drifting around. 

If your software is READY contact: 
Bob Bay, Don Williams, or Tom William 

STaithmst Media is a division 

of Ossputer PUbltrfdng, Itac. (an), 

a family of 1001 68XX support facilities. 




-FLEX is a <>id»m»k ot Tedwwcal S TWtws Conutans 
"0S9 « a Iratofwtt o( Micro**'* 
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F - FLEX, CTT • CnW Ce»r»»,t»r Fl£* 
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CALENDAR- CLOCK / T IHEH / fArULLEt fOBT 



I 







C* lvnda r - Clock 



* ali ili.i I.inli4t talt.. 

* 0a as. I html •(■•!. lad 

* Say el .lit, •t«(»ta*fy.. 



Intitvil Tla«r 

• Jar iiiiiii aaaall.i (■Ill.tHiiit. »*t. 

• ta.fatiata .tie »■.*-- ,,. r;t, ■ /»» 

• ti.HHii linrf.H Imti-ili f»«* •*•» m ta H" 

PiraLl«[ 1/0 Pari — IVtlf *-ff*ra* i in i..*u»i p*i 



Candructton -- r.n» i.o.iii ■• i* *. 

Manuel -- Vi I 1 dncTjitnt*d - H pagei 



AncsbUd and taatad $119.9$ Kit 549-95 

Coldplacad but conn ? . 50 2 MH* option 2.50 

Qlak 5 or « to. SS& or Tl*w OS-9 Avedabh. MOW U.9* 



HQ1EHT50H tltCT*0NIC3 
1003 VUtbi S.ndi Dr. ££ 

Albuquerque , NH AH23 



Phona (505) 194-0025 
MH rtii.dat.ii add 41 Lax 

Add $3 Shipping * Handling 



our EPROM PROGRAMMER with the field. 

Ml .1*1* lalun ilimct by ft™ wsmutoclurer '■ eurrcnr mTvwrtUinil- Wt*atrr*. 
uitrr foaee, or pere3«Il!y riululee imy Ateo rw rEqulr^l at rxULlicml iTiet . 



Triple vult#J* E3TT* 
SUfVlieil In Hit form 



INTERFACE 



INTELLIGENT 



not- 

2508 

2708" 

2758 

2518 

2718 

2716- 

2532 

2732 

2732* 

2564 

2784 

2528 

27128 

2818 

88784 

8748 

8749 



TOTAL 



530 



PAR 


PAR 


SEN 


530 


SER 


SER 


NO 


HO 


YES 


NO 


YES 


VES 


• 
• 
• 


• 
• 


• 

• 
• 
• 

• 
• 




• 

• 
• 


• 
• 


3 


11 


8 


11 


11 


11 


J45- 


ties 


$189 


SI'S 


$480 


$575 



H'RW aiCTl rrogrjjrtrwr, $125. feratraUty Mxkilti for MOB. 2758. 7516. «nd 
2716 Included, SpoCiry OV, ,*i»k all*, omd opomtlng ty»tati fTSC'» trtX or 
SS»'» UB61 %twn ortiatir^. ^rual tnly, $10; tcCwiabio «rtth rrfttN purchuw. 

UNITEK • P.O. Box 671 • Emporia. VA 23847 



r 



5UP. EP 



only from 
P" 68008 




449.95 



We'r e m*gr.fy proud of our new processor card We're 
giving you the abHiiy to go 68000 without major 
changes to your aysiBm Our nawCPUg-vea you these 
adva cad lealgt^i 

Dynamic partitioning memory management unit 

with bovnd chock register 

Onboard timer lor multluser/mulh-iask<ng 

appftfattons 

Or>boe/<t booi-sitap EPROM and Morvior 

EPR M apse*. 
■ Vectored priority mwupt oenerator 

Orvboard wan siaie generator 

User Mteciafue bus opikona that include? a new 

higher bantfafidih but mode 

And many more 

seeKrtfl-CPiMSSEM k tested 549 95 

SGflK/08-CPUKIT FOAM 449 95 

(KIT INCLUDES PROCESSOR. CRYSTAL. 
SOCKETS AND CONNECTORS) 
OISK CONTROLLER SUPPORTEO OCX DC4. 
OMF2. SOCfi 



Announcing. . . 
THE SHELL FOR FLEX 9 T -* 

We are pleased to announce tin SHELL, a 
UNIX+* like shell mat supports I/O redirected 
pipes, macro substitution and programmable 
shell scripts! The shell will work with all your ex- 
isting programs a d utilities. Requires S6K ol 
user ram. FLEX 9* ' versoc 2 8 and above The 
shell occupies the top 8K ot usei ram. An en- 
cellenl tool for the 8809 community. 



FIXVSH09-* 8 inch version 90 00 

FLXISH09-5 5 25 inch version 9000 
ONE YEAR MAINTENANCE 22 SO 



LSI STANDS O aX IC FTS PROOUCTS 

1 YEAR UNITED WARRANTY 

ON AU.QUR PRODUCTS 



ANNOUNCING THE LSI 68000 USERS GROUP 
Join the Group by send) ng us your name and address- You wRI receive our monthly publication 

with Iree publi domain user programs and so (ware updates 
New members at the users group will receive a $30.00 discount on THEIR FIRST LSI hardware 

purchase Anyone that donates a program to the group will reoerve ou r current user group software 

on a formatted CP/M readable disk 



2SW RAH CAHD 

Using the laiest LSI leehrtMogy UUS2SBK RAM CARD 
«••«. a PKtocl srMrUon to your S68K eyatem Uhi 
MRDY for refresh arbitratjo'i. 

,1760.00 



SOCSCOWTRCAAEA 

A SSSO OMA dish conlrollei tor use with either 

63000 bus modes or 8809 bin nwrMt Feature* a 

htgh rehlbHrry digital data separator (No analog 

dicuiia io dnit) and tuil i Megabyte addressing 

rarge 

St*KiM-S0C*-*55O-OO 



DflrsfamovsCP'M made tor ir» 66000 lunciuoee 
a C compeer . ratecatab%»<s«<ilMr. linking loadw 
librarian and "»»» outline It « eourae eommliMe 
with all other CWM operating syviems 

CP/M^aK - »JS0.«0 



NY. residents add sales la> 





and COD accepted 

•Ftex W' •■ a Iraeenurlc or Technical SyMmt 
Con«iJt*n |i Mk 
. CP/U4SX n m la0i«ial«d lltdMnaih el OtOrtil 



*-* UNIX » » lav tiered nad«m*ik or e«u L«&* 
A* pricea aid eeert aublecr u thenea wilhowt<wl<« 



LSI Enterprises Ltd. 

PO Box 1227 

Woodhaven, NY 11421 

(212)423-5596 
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TEN MOST-ASKED QUESTIONS 

— « DYNACALC 

THE ELECTRONIC SPREADSHEET FOR 6809 COMPUTERS 



1. What Is an electronic spread-sheet, anyway? 
8usiness people use spreadsheets to organize 
columns and rows of figures, oynacalc simulates 
the operation of a spreadsheet without the mess 
of paper and pencil. Of course, corrections and 
changes are a snap. Changing any entered value 
causes the whole spreadsheet to be recalculated 
based on the new constants. This means that you 
can play, what If?' to your heart s content. 

2. is dynacalc Just for accountants, then? 

Not at all. oynacalc can be used for Just about any 
type of Job. Not only numbers, but alphanumeric 
messages can be handled. Engineers and other 
technical users will love oynacalc s slxteen-dlglt 
math and built-in scientific functions. You can build 
worksheets as large as 256 columns or 256 rows. 
There s even a built-in sort command, so you can 
use oynacalc to manage small data bases — up to 
256 records. 

3. what will oynacalc do for ME? 

That s a good quest on Basically the answer Is that 
oynacalc will let your computer do Just about 
anything you can Imagine. Ask your friends who 
have vislCalc™. or a similar program, Just how 
useful an electronic spreadsheet program can be 
for all types of household, business, engineering, 
and scientific applications. Typical uses Include 
financial planning and budgeting, sales records, 
bills of material, depreciation schedules, student 
grade records. Job costing, Income tax preparation, 
checkbook balancing, parts Inventories, and payroll. 
But there Is no limit to what you can do with 
DYNACALC. 

4. Do I have to learn computer programming? 
NOI dynacalc is designed to be used oy non- 
programmers, but even a Ph.D. in computer 
science can understand It. Even experienced 
programmers can get jobs done many times 
faster with dynacalc, compared to conventional 
programming. Built-in help messages are provided 
for quick reference to operating Instructions. 

5. oo l have to modify my system to use oynacalc? 
Nope, dynacalc uses any standard 6809 config- 
uration, so you dont have to spend money on 
another CPU board or waste time learning another 
operating system 

order your DYNACALC today! 



Foreign Dealers: 

Australia & Southeast Asia: order from Paris Radio Elec- 
tronics. 161 Bunnerong Road (P0 Box 380) Klngsford, 
2032 NSW Australia. Telephone: 02-344-9111. 

United Kingdom: order from Compusense, Ltd , PO 
Box 169. London N13 4ht. Telephone: 01-882-0681 

Scandinavia: order from Swedish Electronics hk AS. 
Murargatan 23-25, uppsala S-754 37 Sweden Tele- 
phone: 18-25-30-00. 



6. Will dynacalc read my existing data files? 
You bet) dynacalc has a beautifully simple 
method of reading and writing data files, so you 
can communicate both ways with other programs 
on your system, such as the Text Editor, Text 
Processor, sort/ Merge, stylograph™ word 
processor, rms™ data base system, or other 
programs written In basic. C, pascal, Fortran, and 
so on 

7. HOW fast IS DYNACALC? 

very. Except for a few seldom-used commands, 
dynacalc Is memory-resident, so there is little disk 
I/O to slow things down. The whole data array 
(worksheet) Is In memory, so access to any point Is 
Instantaneous, dynacalc Is 100% 6809 machine 
code for blistering speed. 

8. is there a version of dynacalc for my system? 
Probably, you need a 6809 computer (32k 
minimum) with FLEX™, UnlFLEX , orOS-9™ 
operating system, you also need a decent crt 
terminal, one with at least 80 characters per line, 
and direct cursor addressing. If your terminal Isnt 
smart enough for dynacalc, you probably need a 
new one anyway. The UnlFLEX and 0S-9 versions of 
DYNACALC allow you to mix different brands of 
terminal on the same system. There's also a special 
version of dynacalc for color Computers equipped 
with FLEX (Frank Hogg or Data-comp versions). 

9. How much does OYNACALC cost? 

The FLEX versions are Just 5200 per copy; UnlFLEX 
version 5395; 05-9 version (works with LEVEL ONE or 
LEVEL TWO) S250. Orders outside North America add 
57 per copy for postage, we encourage dealers to 
handle dynacalc, since Its a product that sells 
Instantly upon demonstration. Call or write on your 
company letterhead for more Information. 

10. Where do I order dynacalc? 

See your local dynacalc dealer, or order directly 
from CSC at the address below. We accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday. Call us at 314-576-5020. Your VISA or 
MasterCard Is welcome. Please specify diskette size 
for FLEX or os-9 versions, software serial number Is 
required for the UnlFLEX version. 



Computer systems Center 

13461 Olive Blvd. 

Chesterfield, mo 63017 

(314)576-5020 



% 



UnlFLEX software prices Include maintenance for 

the first year. 

dynacalc is a trademark of 

Computer systems Center 

vhiCMc is a traocnurk of vtMCoro 

STYlocbaph ft a tradwnafk Of Crtat wairn fomput«r «o 

RMS ts a traowTMrt of wasnlnof on Computer ServKci. 

FLEX and UnlFLEX art tr»d«m»rM Of TSC. 

os-s h a traoemark or Micro war* and Motorola. 
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DYNAMITE* 



"THE CODE BUSTER" 

disassembles any 6809 or 6800 
machine code program Into beautiful source 



• Learn to program like the experts! 

• Adapt existing programs to your needs! 

• Convert your 6800 programs to 6809! 

• Automatic LA8EL generation 

• Allows specifying fcbs, fcc s. fds s, etc. 

• Constants Input from disk or CONSOLE. 

• Automatically uses system variable names 

• Output to console, printer, or disk file. 

• Available for all popular 6809 operating systems 

flex™ S100 per copy; specify 5" or 8 diskette 
OS-9™ S150 per copy; specify S or 8 diskette. 
UnlFLEX"" S300 per copy: 8" diskette only 

For a free sample disassembly that II convince 
you DYNAMITE + is the world s best disassembler, 
send us your name, address, and the name of 
your operating system. 

Order your DYNAMITE* today! 

See your local DYNAMITE + dealer, or order di- 
rectly from CSC at the address below. We accept 
telephone orders from 10 am to 6 pm, Monday 
through Friday. Can us at 314-576-5020. Your VISA 
or MasterCard is welcome. Orders outside North 
America add ss per copy. Please specify diskette 
size for FLEX or OS-9 versions. 

Foreign Dealers: 

Australia & Southeast Asia: order from Paris 

Radio Electronics, 161 Bunnerong Road (P0 Box 

380) Klngsford, 2032 NSW Australia. Telephone: 

02-344-9111. 

United Kingdom: order from Compusense, Ltd., 

PO Box 169, London N13 4HT. Telephone: 

01-882-0681. 

Scandinavia: order from Swedish Electronics hk 

ab, Murargatan 23-25, Uppsala S-754 37 Sweden. 

Telephone: 18-25-30-00. 



Computer systems Center 

13461 Olive Blvd. 
Chesterfield, MO 63017 

(314) 576-5020 



% 



UniFLEx software prices include maintenance 

for the first year. 

DYNAMITE + is a trademark of Computer Systems Center. 

fux mo UniFLEx are traMmarM or TSC 
OS-9 It a traoemant of Microware ana Motorola. 

Dealer Inquiries welcome. 



'68' MICRO JOURNAL 

if The only ALL 6800 Computer Magazine. 
if Mora 6800 material than all the others com- 
bined: MAGAZINE COMPARISON 
(2 year*) 
Monthly A vera gat 

6800 Articles TOTAL 

KB BYTE CC DOBB'S ' PAGES 

7.8 6.4 2.7 2.2 19.1 ea. mo. 

Average cost for all four each month: se.ss 

(Based on advertised 1-year subscription price) 

68 cost per month: $2.04 

Thats flight' Much. Much More 

for About 

1/3 the Cost' 

OK. PLEASE ENTER MY SUBSCRIPTION 

Bill My: Master Charge Q — VISA n 

Card *t . Exp. Date 



For □ 1-Year □ 2 Years □ 3 Years 
Enclosed: $ 



Name 



Street- 
City 



State 



-Zip- 



My Computer Is: 



68 Micro Journal 

6900 diMndn Smith Rd. 

Hixton, TN 37343 



SUBSCRIPTION RATES 



USA 
t Year J24.50, 2 Year J42.50, 3 Year J64.50 

•FOREIGN SURFACE Add J 12.00 per Year to USA Price 

•FOREIGN AIRMAIL Add J36.00 per Year to USA Price 

••CANADA 4 MEXICO Add J5.50 per Year to USA Price 
Cash (USA) or drawn on a USA Bank!! I 




$$Mmfy> 




V 
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WINDRUSH MICRO SYSTEMS 



UNIVERSAL 
EPROM PROGRAMMER 




• P* OCCAM? and VERIFIES 2301, 7706, 2316, 2716/ 2532, 2732*, 2364, **d Z76* 
tPAOm. 1\~cr *,ardv.a ■* nodk *ri rtgulrm lo prograa th* thTfA. J7126. 

• rr1*v«ll nd Stngl* tfoll MM/fTtM and W*'?n* danrlce* are atapcnrtatf. 

• llf tuti*(» wltft aod* ttltCtor t*ll(h*t tl talrujt* 'wrioruj 1 1 1 y onlultV. 

• Tein bMrdi nit*. II vf f*«1 of teUtad P*1r Planar cable putt Ik* 
prttgriatr out on lh* torch where U bolorajt. 

> «-w and fjwctu* lnMrfHM m hvaiitnit. 

• «n« drlvm *oft«tre pre*1d*i the Following (MHIflrt! 

a. 40VC btotkm of ■HCfr -UMn tkf buffer. 

b. tCkO an tPtftt Uto IU buffer. 

c. VtRlfr *n CPItOD wiiImi th* bulUr. 

a. [XAfMNE end tharto* lh* content* of th* buffer. 

.. our tn* contmli of lh* buff** In MX and AiClt. 

». nU • wltcied im of th* buffer with • i»(i)1rt character. 

• 3oftw*r* auillaM* for all v*ra10til of 111 OOJ, FLER 2, FL« 9 and W-9. 
Aifeofcly [anguag* source Itln luPPU*d on dtik , ...ffujfetai cuttwl ling. 

• Halt d0CU**nied uwn aanual provltfat atay-tor^t #o adaptat (on and 
opart I1*g. Inst rue tloni. 

AVAILABLE FROM GaMIX IN THE USA. 




!'.**»t! ILL WJW1PU «WIi OF THE 1 1 1 [ '**» (1*73^61 RUI Vf C I FI CA T I H i 



- Tilltt - Serial Fell 

• Uaivrwr - Paralt*! Pall 

- 3ytie*> Controller - firouD Trigger 



- Single or *»t ■rlewry Addr*t« 

- Secondary Addraaa 

* Talk OM*...Lltt*n only 



Fully documented with a «eavlat* reorlnt of Tha KILOBAUD article on th* 
HE€ but. 

Lov l*w*1 aitMtbly IK*BvHf drlwere tullibl* for 6900, 6401, 6M2, 6409, 
6608 and 6609 are auPSUed In Hi for* of Uiitngi, That* driven have 
Oran attentively i*ai*d and or* WJABAHTIF.B lo work! 

' Unfile 33-30 board (A, A, or 16 eddretiei P*r port), tully aechated, gold 
platad but connector*, and IEEE Interface cable aiteably. 



PL/9 



EDITOR / COMPILER / DE - BUGGER 

1 Friendly tntar-aci tw* wnvlrvweenT «Nn row **r* [mwi Iccaaa la in* 
Editor, tha C**OUer, *«d <h* T r*e#-flacwo9" r, -hUh, — i U ' Othar 
tfilnflt, tan t*ngi« n*p lh* the pfogrw a tOUtCC line at a tie*. You alao 
havf dlr*<1 acceat to any mi utility and your 3ytlc* ftonltor. 

> 730 p*o* nanotl ti riFiinuwi ■■ a futO/Plal «ttn oltnty of *i**»>l*t + 

• Fan alngi* p ( »* sqaaUar oroducr* 6K of COWACI arid FAIT 6609 aacli,lAa 

COd* Output Irtr Ofnuta ylth no rutvtln* Ovarl|*irdl or lk«rl« f*aa. 

• Fullr ecnpallblt vllfi Tlf ia*t adltor foraat dlib Tiln 

■ ltan*i v*4 L^tlon*d ATfta and l*JT(df*i, U-btt float tftfl poi*^t iF.An. 
i Vwiiarf <«tngl* d + awfulon arrayi) and Palm an ar* auocKfTvd. 

• f|j1h*«*tteal *apraatton«t <♦), (•>, UI, <^)» apdwlui C\>, natation <-> 
i c«p>r*t»i«n tvaluaiorv: <■►. (<>). <e), <>>, (»>, «■> 

■ 0(1 ootraterv: <AM»], <«•), (fiOd/lW), (MOT}, IfMlFT}, (DMf) 

• LAfleal op*r.ior»i C.AM>t, 4.0*), i.ltm/.toti. 

' Control i,t*l«**M»: IF..rNCM..{L3i, IF ..CAUt ■ .tilt2„«jM , BCC I «J . -CUD , 
UHUC, (fEAT..Ufcr|l, |EFtAT,.faflEVEt, CALL, JUPF* iFTUtX, WCm, «OI0. 

> Ptract *ec«%« to <«(A), (ACCt), (ACCft), Iff!) and »■£<>, 

i fULLT tus*»#ta tn« MC6609 1HJ, IHI2, Ul), ami, Fl«9, )F« and tESCT 
vacltwt. 'Jrftfng a f«|f-«tarc tnfl (froa w«ir-u» Pr-ograa that ua*i AMY, 
*r ALL, of lh* HC68D9 InttrruPIt la ar *b*oUt» «n«P ! 

> Frocvdiiraa a*y b* paaaad and My return variable!. Thta aakaa thaa 
fiyicHWtv vllfch trahav* at IhougK i*i«y -»r» |n Intiaril part of PL>9, 

> lavaral fully doauRa>nt*di library fwicllon aodUlft ar* i«*lU<)i 
101UB3, BTtlO. WMDiO, MEIlO, FLIIIO, lCIFAK, STPSUBS, and aCALCCM. 



'... IHI1 11 TM| NQ3T tfFUKMT CCWPILIP I WAVE FW 
Oufit*d fro* ■*jn Aru*w*-tOft*t fLfi Uf*r Het*l CQlu*m. 



n**d -♦■ ur » '~~ 



MACE/XMACE 

A fo-rnldrftf t ITOt/ASSEFBL ER for lh* 6609 yr1tt*n by *'**** Troll which 
1*k*t «oii ol th* Pain out of •■taatJly tanobao* erograa d»v*|!**iint.: 

• frlartdly 1nt*r-*Cl1w ■nalroriMnl ¥S*rm you haw* IKSTAAT aetata to th* 
rdltor, Tha AnntUr, fLfx and your lyataa awnltor. 

- KACE tan alto pnoduca ASfTfKC ** for 1/9 with TH aa«*abl) Unguao* 
■ourc* Pa«tad to lK« outmi fll* at cooawntt. 

• CA«tuO>| KUCE « CC-ra,1o>rtl «M»/1 r Z#l/i IDtlOt/CHU ASItPBLER, 

TMf la lh* T\.tX v* ilon of th* Ja**» FJcCMh *C* c»*p1L*r that Ik alao 
available on i*]n.en fro* 3vTp and 01*9 fro* ■.1crx»ar*i 

• Th* FLEX lav lawn <*l ion auocortt th* Full KtrWfoftan and flltchl* *C 
•pedltcallon a*c*pl 'Hmu 1 , *doulit«i', and *bn-f<a1d»'. 

• r>roducwl v*ry *1tfcl*nt *«l*abtr lanauaaa aourC* Output *fct» th* *t* 
aourc* OCttonally Lntarlaawd m\ (oaaarnt*. 

■ Bo1li"*n opt4a1icr will «hort*» oblaci cod* by about HX 

• Xuprwrti lnvt*rl*Bvtd ai ****[* l i npyl>l prOfjrpaM, 

• Tf* TIC ralacatfnfl att**t»l#r/| tnt iisa load*' CSPD9-171 la IEhllHt» 4 

FJACE C6SW FLU only > „ , 4i44 . 1 9FJ.0Q 

Fv/9 (6609 Fltl only). .Ma ataal at lh(a pr1c*1> 3196.00 

>C* (a Son nrtla« *»d th* TIC 1F09-17 paciag* la r*o.'d>.... 3293.00 

tff«-4M with IE6E-446 cabl* *»a*-f ly P296.0Q 

1S-30 UnUanal EFR0H prograaaaar »/o** varalpn of loftwara... R373.00 

ExORditr Untvarial Ef>t0P prograaaaar a/ona varalon of Wftworc... 1393.00 

SOfTUAJE Brl^.r. for a ?nrf, 3rd, or «th operating ay»t*a. > 23.00 

lit FlltH lltlUM lit B A I I F01 T A 6 E 



WE STOCK THE KXXOWrNG COtaSWtaES PIVOUCTB : 
GaMX, SSB. FH.. ft«39t7lrvaV<E. TSC. LUCKXATA, AND ALfXWD 
A ASSOCIATES. 



FLER ifi it • tradtaura of T*ct.tiiE*l Irat**1 Conaultanli, 03-9 fla) It a 
fridtOArt tf Hltpewar* lylTPOl Corrtordl ioni, FR>03 lt*> Rrt4 ilQtc 1«ar H*t 
«r* tradtaarki ol Potttrola I ncorpora t *d . 



An II -30C att CMD3 236*; 
STATIC KM board will b* 
OvAltabl* SOOeJ! 

Writ* For dctalla « 
pricing. 



WOFSTEAD lABORATOflaTS, 
NOFTTM VdlLSrlAM, NOfVHXK, 
ENGLAND. NR28 9SA. 

TEL: (0692) 405189 
TLX: 97360 SNARET G 
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THE 6809 "UNIBOARD"™ 

SINGLE BOARD COMPUTER KIT 

PERFECT FOR COLLEGES. OEM'S. INDUSTRIAL 
AND SCIENTIFIC USES! 

64K RAM! DOUBLE DENSITY 
FLOPPY DISK CONTROLLER! 



#«te, 



BLANK PC BOARD 

$9995 

WITH PAL'S, AND 
TWO EPROMS. 


*•*!■ 


' 


..■Ill 


; 

• 




FOR 5-1/4 OR B INCH 

SOURCE DISKETTE 

ADD $10. 


s m 


*fm_ 





$329 



00 



COMPLETE KIT! 
FULLY SOCKETED. 



** ' i^» y 



ALL OPTIONS ARE 
STANDARD. NO 
EXTRAS TO BUY! 
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THE COMPACTA UNIBOARD": Through special arrangement with COMPACTA INC., we are 
proud to have been selected the exclusive U.S. Mfg. of their new 6809 UNIBOARD* COMPUTER 
KIT. Many software professionals feel that the 6809 features probably the most powerful 
Instruction set available today on ANY 8 bit micro. Now, at last, all of that Immense computing 
power Is available at a truly unbelievably low price. 



YOUR CHOICE OF POPULAR 
DISK OPERATING SYSTEMS: 

FLEX" from TSC $149 

OS9" from Microware $199 

Specify 5-1/4 or 8 Inch 



FEATURES: 

* 64K RAM using 4116 RAMS. 

* 6809E Motorola CPU. 

* Double Density Floppy Disk Controller 
for either 5-1/4 or 8 inch drives. Uses WD1793. 

* On board 80 x 24 video for a low cost console. 
Uses 2716 Char. Gen. Programmable Formats. 
Uses 6845 CRT Controller. 

* ASCII keyboard parallel Input Interface. (6522) 

* Serial I/O (6551) for RS232C or 20 MA loop. 

* Centronics compatible parallel printer interface. 
(6522) 

* Buss expansion interface with DMA channel. 
(6844) 

* Dual timer for real time clock application. 

* Powerful on board system monitor (2732). 

Features commands such as Go To, Alter, Fill, Move, Display, or Test Memory. Also Read 
and Write Sectors. Boot Normal, Unknown, and General Flex'". 



PC BOARD IS 

DOUBLE SIDED. PLATED THRU 

SOLDER MASKED, 11 x 11-1/2 IN. 



Digital Research Computers 

(OF TEXAS) 
P.O. BOX 461565 • GARLAND, TEXAS 75046 .(214)271-3536 



TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC. cash accepted Add S4 00 snipping 
USA AND CANADA ONLY 
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64K SS-50 STATIC RAM 



**t 



$ 179 



00 

(4 8K KIT) 



**> 



frf 



r: 



,0* 









i*S»> -e — 



«A 






»Q 



4f/ 



: : ii : 




BLANK PC BOARD 

WITH DOCUMENTATION 

$52 



SUPPORT ICs ♦ CAPS - 
FULL SOCKET SET - 



$18.00 
$15.00 



ASSEMBLED AND TESTED ADD $50 
FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports Extended Addressing. 

* 64K draws only approximately 500 MA. 



56K 
64K 



$219 
$249 



200 NS RAMs are standard. (TOSHIBA makes TMM 2016s as fast as 100 NS. 

YOUR HIGH SPEED APPLICATIONS.) 

Board is configured as 3-1 6K blocks and 8-2K blocks (w- hin any 64K block) 

for maximum flexibility. 

2716 EPROMs may be installed anywhere on Board. 

Top 16K may be disabled in 2K blocks to avoid any I/O conflicts. 

One Board supports both RAM and EPROM. 

RAM supports 2MHZ operation at no extra charge! 

Board may be partially populated in 16K increments 

16K STATIC RAMS? 



FOR 



CLOSE OUT SPECIAL 

WE HAVE DROPPED OUR 32K SS-50 STATIC 
RAM BOARD WHICH USED 21 14 LOW POWER 
RAMS. WE WILL SELL THE REMAINING 
STOCK OF BLANK PCB'S WITH DATA FOR 
I17.S0 EA. THESE FORMERLY SOLD FOR »S0. 



The new 2K x 8. 24 PIN. static RAMs are the nexl generation ol high density, high 
speed, low power. RAMs Pioneered by such companies as HITACHI and 
TOSHIBA, and soon to be second sourced by most major US manufacturers. 
Ihese ullra low power parts, feature 2716 compatible pin out Thus fully 
interchangeable ROM/RAM boards are at last a reality, and you get BLINDING 
speed and LOW power thrown in for virtually nothing 



Digital Research Computers 

(OF TEXAS) 
P.O. 80X401565 • GARLAND. TEXAS 75040 • (214)271-3536 



TERMS: Add S2 00 postage We pay bnianco Order under Sis add 7S< 
handling No C O We accept Visa and MastOiCharge Tex Res adOSH 
Tux Foreign oidois loncept Canndal add 20% P & H Orders over S50. rtdd 
8Sc tor Insurance 
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OS/9, FLEX, COCO, UNIFLEX SOFTWARE 



SUPER SLEUTH DISASSEMBLER EACH S99-FLEX, S101-OS/9, S100-UNIFLEX 

iniaracl i valy generates source on disk with labels, mcluoes Kfef, local definition, binery file editing. »ic, 
specify 6800.1.2.3.5,6.9/6302 ••man or Z-6O'80B0i85 version 

(OBJECT ONLY) EACH S50-FLEX & OS/9, S49-COCO DOS 

COCO OOS available in 6800. 1,2. 3.5.8. 96502 version onlv 

CROSS-ASSEMBLERS EACH S50-FLEX. S55-OS/9, S60-UNIFLEX. ALL $100 

specify lor 6800/1. 6502 6805, 2-80. or 8080'4Bf85 

OS/9 vernon requires Micropore RMA or fHL OSM macro assembler 

FLEX version requires TSC ASMS or FHL ASM or OSM macro essemDte- 

DEBUGGING SIMULATORS EACH S75-FLEX. S100-OS/9. S80-UNIFLEX 

soeclv 6800H. 68031146805. 6502. or 16609 OS/9 only) 

OS/9 AND UNIFLEX SIMULATORS EACH S100-FLEX 

deouQ OS/9 eno UNIFLEX application Programs under FLEX usmg TSC DEBUG fecihiy 

6502 TO 6809 ASSEMBLER TRANSLATOR S75-FLEX. S85-OS/9, S80-UNIFLEX 

translates 65C2 programs 10 6609, nocmg inexaci conversions 

6800 TO 6809 & 6809 PIC TRANSLATORS S50-FLEX. S75-OS/9. S60-UNIFLEX 

irensiates 6800 programs 10 8809, 8809 programs to PIC 

FULL-SCREEN FLEX AND UNIFLEX TSC XBASIC PROGRAMS FOR 6809 

iwith complete cursor control) 
DISPLAY GENERATOrVOOCUMENTOB SSO-FLEX. S75-UNIFLEX 

MAILING LIST SYSTEM S100-FLEX. S 1 10-UNIFLEX 

INVENTORY WITH MHP J100-FLEX. S110-UNIFLEX 
TABULA RASA SPREADSHEET S100-FLEX 51S0-UNIFLEX 

DISK UTILITY PROGRAM LIBRARY S50-FLEX 

eon disk seeiorc son directory, maintain mester catalog, eic. 

CMODEM TELECOMMUNICATIONS PROGRAM S50-FLEX & OS/9 & UNIFLEX 

orovides menu-onven iei*communicaiions facilities witr> .erminel mode ucdown loao. MOOEM7 piOiocol tic. 

5.25" SOFT-SECTORED DISKETTES EACH SET OF 50 S75-SSDD, S85-DSDD 

wnh Tvvbk jec<eis. nuo rmp* taoelk 



Soecitv opor*nrig sysiBm, comouiffr mug and iVp* .ermine* lyoc 

Profirimt orovioed in source lerm on dis«;*Mff spa cm* sue mo densiiv 

Com act CSC lor Ivll caialag and eaaier into oriAted minuan orovtaed with products 

for visa ind MASTER CAAO give account, exo date, onone US funds only 

Add S\t lor shipping to'iwett but nor ior diskeliis 

iUNtJFLEX iredemirk Technical Svsiems Consuilanis OS^ irademark Micro we re 



Computer Systems Consultants, Inc. 

1454 Latta Lane, Conyers, GA 30207 

Telephone Number 404-483-1717/4570 



SOFTWARE,. 
4 HARDCORE 



" FORTH PROGRAMMING TOOLS from the 68XX&X " 
" FORTH specialisls — gel the best 11 " 

NOW AVAILABLE — A vanety ol rom and disk FORTH systems lo 
run on and/or do TARGET COMPILATION for 

6800. 6301 6801. 6809. 68000. 8080. 280 

Write or call for information on a special system to lit your require- 
menl. 

Standard systems available for these hardware — 

EPSON HX-20 rom system and Israel compiler 

6809 rom systems for SS-50. EXORCISER, STO. ETC 

COLOR COMPUTER 

15800 6809 FLEX or EXORCISER disk systems. 

68000 rom based systems 

68000 CPM-68K disk systems MODEL 11,1216 

IFORTH is a refined version ol FORTH Interest Group standard 
FORTH, taster than FIG-FORTH FORTH is both a compiler and 
an interpreter. It executes orders ot magnitudes taster than inter- 
pretive BASIC. MORE IMPORTANT, CODE DEVELOPMENT 
AND TESTING is much, much (aster than complied languages 
such as PASCAL and C II Sottware DEVELOPMENT COSTS are 
an important concern lor you. you need FORTH I 

lirmFORTH"* is tor the programmer who needs lo squeeze the 
most into roms. It is a professional programmer's tool for compact 
rommable code for controller applications 

► IFORTH and f.rmFORTH ate tradan-iarks ol TalDol Microsystamr* 
* FLEX o a uatfcn>*<v of Tacnncaf syfems CoruuKanta tnc 

- CP M.MK a |.ad»ff>»rv 01 CkflfUl RaMarcn kit 



tFORTH® 

from TALBOT MICROSYSTEMS 
NEW SYSTEMS FOR 
6301/6801, 6809, and 68000 

— > (FORTH SYSTEMS <:-■- 

For all FLEX systems: GIMIX.SWTP, SSB. or EXORctsor Specify 
5 or 8 inch diskette, hardware type, and 6800 or 6809 

" IFORTH — extended tig FORTH (1 disk) $100 ($15) 

with lig line editor. 
" IFORTH + — more! (3 5" or 2 8" disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities. 

?ames. and debugging aids. 
RS-80 COLORFORTH — available Irom The Micro Works 
" firm FORTH — 6809 only $350 ($10) 

For targel compilations to rommable code. 
Automatically deletes unused code. Includes HOST system 
source and targel nucleus source. No royalty on targets Re- 
quires but does not include IFORTH + . 
•• FORTH PROGRAMMING AIDS — elaborate decompiled 150 

" tFORTH tor HX-20. in 16Kroms for expansion unit or replace 



BASIC 



$170 



" IFORTH/6BK tor CP M-68K 8" disk system $290 

Makes Model 16 a super software development system. 

" Nautilus Systems Cross Compiler 

— Requires: IFORTH + HOST + at least one TARGET 

— HOST system code (6809 or 68000) $200 

— TARGET source code: 6B00-$200. 6301 6801— $200 
same plus HX-20 extensions — $300 

6809— $300, 8080/Z80-$200. 68000— $350 

Manuals available separately — price in ( ) 
Add $6 system lor shipping, $15 tor foreign air 



TALBOT MICROSYSTEMS 1927 Curtis Ave.. Redondo Beach. CA 90278 (213) 376 9941 
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!!! FREE !!! 



Pubinhrd Monthly by Conpakr Poblnbint Inc.. Hiuon. TN. 



$1.95 




Sultt Rate 

U.S. tostage 

PAID 

Chattanooga. TN 

Permit No. 357 



Qtohir Mxtvo dtounral 



TV Color < ompulf r Monthly Mata/inr 



$1.95 per tone VoL I, Issue 2 October, 1983 



THIS ' N THA T 



The DC NBC this rcnth U that Otvg has 
finally arrived for the Color Cuoputer- 
The ASTOUNDING part of the Radio Shack 
OS-9 Package, besides the (rice, is the 
imi mnu \bu "Old Tine Radio Shack 
Followers' will not believe what you see. 
Jon Shirley haa boon telling us that the 
main reaeon for the "lack" of 
documentation with a lot of their 
product* was the restrictions placed on 
releasing that Information by siirjTscft; 1 



OS-9 on the COLOR COMPUTER 



One of the "Operating Systems of the 
Future" ie now «<atilsca> for the "little 
old color computer": OS-9. Freely 
translated, OS-9 oeans "Operating System 
for the 68W <0S-9 is now being written 
for the UssbB, also)- Sines it Is feirly 
obvious that UNIX and "UNIX-Type" 
Operating systems will be running on just 
about every computer to case out in the 
next few years, a whole new language is 
beginning to appear on the horizon. 



Oiler crarvtsr o5>9j the 

We had been running a preliminary release 
of OS-9 on the Color COoputer for a few 
weeks, and received the "Official Radio 
Shack" veraion for Review a couple of 
daye ago. To put it mildly, this package 
is UBVIUUU.VX1 For $69.95 (Radio Shock 
Catalog Number 26-3B3B), you receive a 9 
1/2" x 7 5/8" x 2" package containing 4 



FREE SAMPLE ISSUE 

1-800-338 6800 

MON.-FRI. 9-5 E.S.T. 

USA-S12.50 per year. Canada* Mexico-$ 1 9.50 Per year 
Surface Foreign-$24.50 per year. Airmail Foreign-$48.50 per year 

(Holox Mitvo itoarnal" 

TM Color Micro Journal is a trademark ol Computer Publishing Inc. 



5900 Cassandra Smith Rd. 



Hixson.TN. 37343 
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EXPANSION HARDWARE FOR 
THE TRS-80 COLOR COMPUTER 

SuperGuide" 



Precision molded plastic insert 
designed specifically 10 align 
and support printed circuit 
cards in the CoCo cartridge slot, 
an unbreakable removable card 
guide Patent Pending 

$3.95 each 



CoCo Expander Card 

Gold edge connector plugs Into 
the CoCo cartridge connector 
Signals are labeled on the bot- 
tom (wire side) with ground and 
power buses, plated through 
holes The 4 3-62 inch glass/ 
epoxy card tsdnlled lor ICs and 
components The finest bare 
breadboard lor your CoCo in- 
cludes B page Apptfca (ton AtohM 
to help you get started 

$19.95 each or 2 for $36 



BOaOTIC niCIIOSTSTIrlS 

8OX30807 SEATTLE. WA 98103 



compact 
Flexible 
6809 
Computer 



The new ST 2900 system - a complete £MK smatl business or hobtiyisi compvle* 
is only one ot ill many powibie Conlrguratlons Among Ms features are 
« Small enough to hold tn yowi hand 1 lEurocatd im 39" x6-3~) 

• Two board "syiiem lot greater versatility than single board compvws 

• CPU Board - powertul 6809E processor 16K at 6*K RAM. 2K ftK EPROM 2 
RS232 se**aj DO*1s ««th software programmable baud tales. 16 bit 
connlerriimer Hun in* CPU board alt Oy ttsett , or plug yom own custom Dovd or 
our FOC Board into the expansion connector 

• FOC Board - double stdedVOouble-denaity lloppy disk conirotle* with 
adjuslmeni lr«e digiisi data seoaiator and wtile preoompensatton 2-8 bit 
parallel ports, 2-16 bti counter/timers, p#otolypmg area 

• Runs FLEX/0 OS-0 under development (trademarks ot Technical Systems 
Consultants, and Mrcroware. respectively) 

• Available as bare PC boards or pariiaiiy assembled boards An have solder 
mask bolh sides plus sl>ksc<**»ad component overlay 

• Special introductory oltei includes the ST 2900 CPU and FDC boards Ibare 
boards!, documentation and an EPP.OM (with monitor Program) lor only Sft5 IUS 
funds) plus IS shippingyiiandimg {(10 ovaiseas) Canadian reardonis 185 m 
Canadian tunds plus %A s/it - BC residents add 7% la* Pfieesgo up alter 
Aug isth Deliveries to bogm Juiv d* 

Send money otcfo to 

j/7 >^A ■*"*> l^s.! S^ Write lot tree Mocnura and 

) S >/\r\l/l ^> complete P*pce i.ei 

£<HNOLOOI£< 

2261 E nth Ave Vancouver, B.C.. Canada V5N 127 
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SOFTWARE TOOLS! 



• ADLIB 50.00 

Allows shared source code 

• ISAM 350.00 

Indexed Sequential File Access Method 

• SMATH 95.00 

String Arithmetic 

• SORTC 150.00 

Full-record disk sort 

• EXAMOD/CHGREV 50.00 

Determines contents of a module 

• IN-DATA/REPORT-GEN/MENU 75.00 

Data entry/Menu & Report generator 

• LOOKUP/SLOOKUP 75.00 

"Wild Card" directory searcher 

• VID 75.00 

Display/input data edit package 



• XRF 200.00 

Low-overhead database emulator 

• TERMINAL 95.00 

Communicates vrith other machines 

• LDMAC 75.00 

Assembly code routines "tool box" 



Far more information, or to place an order, 
contact: 
Dept. 68 8 

The JBM Group, Inc. 



am 



group 



Continental Business Center 
Front & Ford Streets 
Bridgeport, PA 19405 
Tel: 215-337-3138/TWX: 510-660-3999 

VISA/MC accepted: PA residents please add 6% sales tax 
U.S. orders please add 5.1)0 postage/handling 



STAR-DOS LEVEL I 

Whenever a new DOS is introduced, there's 
always the problem of developing software to 
work with it. So we did it the opposite way — we 
analyzed the requirements of software that 
already exists and developed a DOS thai met 
them... and exceeded them! The result is STAR 
DOS Level I, a new DOS for 6809 systems, ideal 
for single user industrial, control, and advanced 
hobbyist applications. This includes SS-50 
systems and single-board computers from a 
variety of vendors. 

Level 1 is compatible with most current 6809 
hardware and software. On the hardware side, ii 
allows up to ten floppy or Winchester drives with 
appropriate controllers. On the software side, it 
runs existing 6809 software from all the major 
6809 software suppliers, including TSC, Star- 
Kits, Introl, and others. 

Write or call for more information. STAR 
KITS Software Systems Corporation. P.O. Box 
209, Mt. Kisco NY. 10549 (914) 241-0287. 




TAR-KITS" 



ANDERSON COMPUTER CONSULTANTS 

& 

Assoc lares 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants & Associates, a con- 
suiting firm dealing primarily In 68XX(X) 
software design. Our wide experience In 
designing 6809 based control systems for 
machine tools is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysis, 
multi-axis servo control (CNC) and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
atl popular languages pertaining to the 6809 
and other 68XX(X> processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson. The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution . We can do the entire job or work 
with your software or hardware engineers. 

Anderson Computer Consuttants a Associates 

3540 Sturbridge Court 

Ann Arbor, Ml 48109 
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GENUS 



A new stand-alone sort for OS-9 that keeps asking for 
more data! 

• Easy-to-understand prompts ask you for all 
information necessary to sort your data files 

• Allows sorting in ascending or descending order 

. Allows unlimited number of soil keys of different 
types 

• Saves both disk and memory space by summing 
numeric fields as it sorts 



CAL 



Appointment calendar program to help keep your 
important dales straight. 

• Simple command structure 

• Lists appointments by day, week or month 

• Revises dates, times, relevant information on existing 
schedule entries 

• Default calendar file for each user 

• Unlimited alternate calendar files 

• System-wide master calendar file for common- 
appointment scheduling 

THE MESSAGE 

The only interoffice memo system ctarently available 
for OS-9 Level II users. 

• Eliminates lost and confused interoffice 
communications 

• Interfaces easily with your existing word 
processor/ editor: no new commands needed 

• Allows hardcopy printout, verification of received 
messages, immediate reply to sender 

• Transmit new messages OR existing files to single 
user, or 'broadcast' to all users 

• Preview Line indicates number, size and topic of 
messages 

• Saves time, money, energy; cuts down on 'office 
aggravation' 



o 



JBM'S MIDWARE 





SOFTWARE 

from The JBM Group, Inc. 




Please send me: 

GENUS (49.00) 

CAL (69.00) 

THE MESSAGE (89.00) 

PA Sales Tax 6% 

Postage/ Handling $5 

TOTAL 

D I'm interested, need more information 

SHIP TO: 



Make Check/Money Order 
payable to The JBM Group, Inr 
Or by VISA/MASTERCARD 
Accl * 



Exp date 
Signature 



Required Distribution: CoGo (Y/N): 

5'/. 35 track 

5>/i 40 Irack 

5'/4 SO track 

S" 77 track 



ORDER FROM 



^PfoVsi 



Dept. 68 11 

The JBM Group. Inc. 9 r0U P 

Continental Business Center 
Front & Ford Streets 
Bridgeport PA 19405 

Tel: 215-337-313&TWX: 510£flV3999 



* OSS Li a registered trademark of Microwatt Corp. 
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M\ IIJ-SlfiT m 
trill HlTfl%lirf 

POWERf lit COlOU GRAPHICS 

Uui ihe new TMSaQlBA Video Oil 
p*iY procesor High resolution 2S6 n 

1S2 pia«i display with 16 colon iex 
B tesolonboard AM does not reduce 
user memory 32 gitph< images can 
be mdividueity moved will* simple XV 
command* lor smooth animation 
Eilernel Video wiput alio* subtitling 
MTSC compoule video output 
SOUNOEFFECTS AND MUSIC 
■ ItvM AV389I0 Programmed 

Sound Generators 
e Nine wmuttaneow* voices 
a Three ewaeoendenl noovj sources 
e Onboard stereo ampw»er drives rare 

g oftm speaker* 
AnnmonAi ua XAPftoiLiitES 
e Emm analog inputs *nh 8 oil ies» 

Mton 

• Support j four vjysncHs wilh ousADul 

ion switches 
e Eight rxi parallel I/O txxi 
e Entire unit maps mlo 2S6 bytes ol 

memory 



ri RMIMUS DESIGN INC in conruno 
lion with Mrcroware Systems Corpora 
lion is proud lo announce F BASIC an 
enhancement ol Microwares 6600/ 
BASIC Then tail compiled BASIC has 
been adapted (or 8609 users with added 
video and sound features lor A RC A D E 
SO users f BASIC is a true compiler 
thai produces ootimned machine urn 
guage modules wn»ch are ROMacee and 
require no Run Time packaoe FBASiC 
requires lest memory overhead and 
rvns hundred! ol times taster than 
{LAStC interpreters II supports Stan 
dard BASIC instruction including 
Slnnglunclions Disk I/O and last integer 
arithmetic with mult iple- prec mnn capa 
tiilily Grapriic 1 verbs and tunc I ion! I u I ly 
support I hi* Arcade £0 



ARCAOE SO assembled and tested 

Video and Audio connect o set 

4 Joystick connector set 

2 fU*o Shack Joysucsa 

Gold Moie> connectors 

A. BASIC lor MOO 

f BASIC tor 6S09 

f BASIC (win ARCAOE SO) 

ARCAOE SO R B 

LABVIOEO I Motorola i xOHBus) 

NEW MV09C>a09 Processor Board 

266k Dynamic Memot Board 

2S6K Dynamic Memory Board EW/64KI 

64K Dynamic Memo* Bond 



*3?5 0O 

1500 

1400 

24 00 

1200 

11000 

11000 

74 00 

374 00 

374 00 

224 00 

794 00 

394 00 

29400 



* .11 l|M VI. 



TERMINUS DESIGN INC 

16 SCARHROUGH ROAD 

ELI tNWOOIJ, CA 30049 

(404) 474-48bb 



OS9 I 

APPLICATION 






ACCOUNTS 
PAYABLE 

$349 

ACCOUNTS 
RECEIVABLE 

$349 



SOFTWARE 

PA1 

$549 



PAYROLL 



GENERAL 

LEDGER 

with 

CASH 

JOURNAL 

$449 



SMALL 

BUSINESS 

INVENTORY 

$349 



COMPLETE DOCUMENTATION $19.95 

OS9 & BASIC 09 ARE TRADEMARK OF 
MICROVVARE. INC & MOTOROLA CORP 



SPECIALTY 
ELECTRONICS 



(405) 233-5564 
21 10 W. WILLOW - ENID. OK 73701 




Computer Servo Controlled Robot Arm 




Call or Writ* for Fro* Catalog 

Analog micro Systems 

5660 Volmont Road ■ Boulder. Colorado 60301 ■ Tel: (303) 444-6809 



Robot-. 

Keyboard or Joystick Control 

Remembers Everything It Did 
& does it again 

Typical System Includes: 

> Robot- 1 & Cables 

• 6 Channel Servo Controller 

• Power Supply 

• All Software with source code 

Modular Robotic Accessories: 

• Mobile Cart tor Traveling 
Robot 

• Radio Links between all 
Functions 

• Robot-mounted MlcronEye 

• Ultrasonic Range Finder 

Robot-1 Series 

Starling at $269.00 

tor the Colar Computer 

and 6809 SS50 Computers 

Additional Systems Available 

Bobol-IB for Rodie Control System* 
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CORIM 



* 



COMPUTER 



■ n ■ w ■■• ■ 






uODULIS - BAM CARDS - I ITS - ASSEMBLED a TESTED 
Stackabla Modulaa IIT A*T 

20 •■*> Pom SUPPLY »/f»a 

w/Diak protact ral»T 350.00 400.00 

DISK CABINET a/rata, k cablaa 

laaa DRIVES 300.00 250.00 

M0TBRB OAHD, 6 SS-50C, B 33.30c 

Hlil button 335.00 325,00 

U« Bar* KIT AkT 

ITS - IWTEBRUPT TIMER 

1, 10, 100 par aae. IS. 95 28.95 39.95 
PFU - IrtTHilOEWT PORT BCFFEB 

Slaclo board coaeut .39.95 114.95 139.95 
DPtA - Dual PIA parallal port. 

4 buf farad I/Oa 24.95 69.95 89.95 

XADB - Eltaadad Addraaalac 

B APP %n. PIA port 29.95 89.95 89.95 
KM - WOTKKR BOARD 83 -50c 

w/BADD caa. 84.95 149.95 199.95 

F1M - 188* PROM DISS 

21, 2784 KPROMa 39.95 T9.95 109.95 

ID88 - rimirt davalopMot 

2, BE blocka 39.95 B4.9S 114.95 
OtPR - 2T84 PROM buraar adapt. 

for 2T18 BURNER 19.95 

CHERBT Eayboard a/Cablaat 

98 kej ci.paclll»a 249.95 

THAR 12", 18 Mb* MONITOR GREEK 149.(5 

AMBER 159.95 

4 MODOIJt CAB I RET - upflalabad 150.00 

POWER S0PPLY w/dlak protact 250.00 

[♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦| 

Color Computer 

MOVOLIRE - 20 Mna Moaochroaa 

vldao drlvar 15.00 20.00 

CCS0 PORT BUS w/povar aupply 

5 33-30, 2 Cart 189.95 199.95 

POWER BOX 8 awltcbad out lata 

traaalast auppraaaloa 29.95 39.95 
83.233 3-a*itebad porta 

for abova AMI »20.00 »35.00 

Write lor FREE Catalog 

ADD 1 ) . DO '.Cm PER ORDEH 
WIS. ADD S SALES TA* 



11931 W. Bluemound Road 
MILWAUKEE. WIS 53226 
(414) 257- 0300 
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6809 COMPLETE SYSTEM 6809 
ADVANCED TECHNOLOGY ECONOMICAL 




The PT69 COMPLETE SYSTEM features the 
proven PT69 single board computer Power- 
ful performance • reliability • an unbeatable 
combination! Complete Systems feature 

• Double Sided/Double Density Drives HO 
or 80 track) Cabinet. Power Supply 

• Optional CRT and Pnntei 

• 1MHz GS09E Processor 

• 2 RS232 Serial Poils 

• 2 &-8H Parallel Ports 

• 56K RAM 4K EPROM 4K 10 



COMPLETE SYSTEM with 
PT69 Board. 2 DS/DD 5%" 
40 Track Drives. Cabinet, 
and Power Supply 

PT69. Assembled. Tested, 
with Power Supply and 
Cabinet 



S99995 



$399 95 



$29995 



OEM Inquiries 
Welcome 



* PT69. Assembled and Tested 
— Kits are available — 
— Write for information on CRT and Printer — 

PERIPHERAL TECHNOLOGY 

"Supplying Your Computer Needs Since 1978" 

3760 Lower Roswell Road 

Marietta. Georgia 30067 



VISA/MASTERCARD/CHECK/COD 



404/973-0042 



XDMS 

Data Management System 




j pEHTM p ^ 




1 



m 



ASCII 
FILE 



HE8TCH E8 




System Architecture 

TER Applied Buttnatt Synti 
Post Of flea Boi 1*7 
B'ltrOirr Manor. H.T. 10510 



yPMS tJamtaa M. nj| .Tmar.t Hvmf m 
"'* IDK5 DaTi Hj r 4jf '■■"' ■"■,*'■- i* aviilavlv in (Mm lava)*. Eactt 
lt*tl >«ctu«ia* th» XDMJS nuclaut, VMJOE* utility and Sytiaai Dncuwrn fatten 
f«r !•*■! til. XDMS i« on a of thm otfiit p4t»f(v] tyiiani availabla far 
©■09 computota jnd *-\*y 6a vtad for a **ida variaty of application*. XDMS 
u*t»* a** ragntarad in our ••iibttt In Pl'mil di* trj OuUon 0* product 
innovntrminli and validation Pi utar upO'teat and Aimtninci raquatt*. 

XPMB I. awl I 

XDHfl Laval I comttM of DEflMC. UPDATE and REPORT faolKia*. 
Tun layal )• in tan dad at art "ontry. laval* lytltn, and parmitt aniry and 
rapotdng of data on a 'tabular* ba«i*> Tha REPORT facility auppotta 
'iced *nd *i*ld m met J on. fiald mfi g»i aor ting. Una calculation*, 
column lotala and rfforl lltlinfl. Control n via i Erigli*Fi-hha languagt 
-Men ii upward cotnpatibla -ith lavat [|. XDMS Laval !..... fljT.fi 

XDM9 Lavl II 

La«al II add* to Laval I ttia aowarful OEHERmTE Ucihlr. Thi* facility 

can lia thought o* at a ginir*| fila procoaaar whitt can product r«port«, 

in* facility. OEVSRnTC m*r 6a u*ad In CdMPlaa • toca«aw»g a*a)icatl«n« 
and it control!** by * Engti«h-)iha coaiMjnd Language wl-ica a«ico**o*«*et 
Ihii utad by Laval I. IDHI Lava) ]] , . ♦ I ♦*>.♦*> 

XDMS Laval III 

L*v*l MI ancluda* a)) o» lava) II Plua * nt of u*aful OHS ulilttiaa. 
Thaaa vlilit.a. a«* daiigned to aid in tha dava Looatent and auMtnm* 
of u*er application* andi p«rml modification of XDME ty*t*<t< parameter*. 

pmpui and output of ZDMS fJJa*. display and mud if icanon of fllo format, 
graphic ditpl ay of numerical aata and o(M< function a. Laval 111 it 
intended for advanced iDMfl wurt. XDKS Laval III ....... . 97*9.93 

XDHB fiyalam Document atton only ItlQ. trodll toward purchate). . .» 71.99 

XACG Accountlno Bwteam 

Tha r ACC Qcnitil AccotintlnO t/i tern ■* daa>gnad for mm all buaine** 
t»triran*«ntt of up to Id. 000 account* and inventory item*. Tfte ty*ie* 
integrate* accounting function* ana inventory pl u * i h t gontral lodge*, 
account* racaivabla and peyaBile fund ton t normelly told teperalelv in 
olhe. eyelerne. feature* uiif defined account*, product* tor oorvtcat), 
Iran taction*, invoicing* ate. Ea*ily configured to aiatt fnitfon*»fti *. 
Xe.CC Oeneral Accounting Spate* ifTedjirl'e* I DKt. praf. L*. Jill. . «2e«,9S 
IACC Syttem Documentation only ItlO. ce«lt toward Purchaaei, . * ?*.9S 



MEBTCHESTER Applictd Bualnaa* Byatpmo 

Poal OFfit* «oi 1»>. ■riarellff Manor. X.Ti 10510 

All tottvor* Is vrltttpn ]n *w>cro/«ti*»a6*»r and runs unctar 6809 FLEX D/S. 

T»r»t: Chtarfc, HMpW tVdarr. Vl» a or HaslrrrcftdTM. Shlpw»nT fi r »t cJam. 

Add PiH 17.50 (I?,3bfor«l9n>. NY Dm odd Sdhvs to*. Specify 5- or f. 

$•(••: S- t, media, l-rWD->JA-eaoo, Consultation: 914-941-3552 (<Mtnti. 

FLtX Is o trwJeaiflri-, ot T«ctir»lcel Syttati Consult WM, Ir- 
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GIMIX HAS THE 6809 SYSTEM TO SUIT YOUR NEEDS 



HARDWARE 

All systems feature the GIMIX CLASSY CHASSIS; with a ferro-resonant constant 
voltage power supply, gold plated bus connectors, and plenty of capacity tor future 
expansion. 

Static RAM and double-density OMA (loppy disk controllers are used exclusively in all 
systems. 

All systems are guaranteed for 2 MHz operation and include complete hardware and 
software documentation, necessary cables, filler plates, etc. 

Systems are assembled using bumed-in and tested boards, and all disk drives are 
tested and aligned by GIMIX. 

You can add additional components to any system when ordering, or expand it in the 
future by adding RAM. I/O. etc. 

GIMIX lets you choose from a wide variety of options to customize your system to your 
needs. 



SOFTWARE 

All 0S-9/FLEX systems allow you to software select either operating system. 

Also included is the GMXBUG monitor and, in systems with 128K or more of RAM, 
GMX-VDISK for FLEX. 

All GIMIX OS-9 systems include Microwsre's Editor, Assembler. Debugger, Basic09, 
and Runb; and the 6MX versions of RMS and 00 for OS-9. 

All GIMIX versions of OS-9 can read and write RS color computer format OS-9 disks, 
as well as the Microware/GIMIX standard format. 

New and exclusive with OS-9 GMX III systems is the GMX OS-9 Support ROM. a 
monitor for OS-9 that includes memory diagnostics and allows the system to boot directly 
from either hard disk or floppy. 

A wide variety of languages and other software is available for use with either OS-9 or 
FLEX. 



§ 

o 
u 

5 



OS-9 GMX lll/FLEX SYSTEMS (#79) 

The 879 super system now Includes (In addition to Me above): the GMX 
6M9 CPU III, a 2S6X CMOS SWte RAM Ban) (#72). and a 3-porl ki- 
MgMit Serial I/O Pnsesur (111). 

The 6MX 6809 CPU III can perform high-speed DMA transfers from 
menuy to manuy and uses memory attribute aix) Illegal instructor! trap- 
ping to pruled the system and users tram program crashes. II a user pro- 
gram crashes, only mat user is affected: other users are unaware of the 
problem 

The 3-Port Intettgent Serial I/O Board (f 11) stgmticanOy reduces system 
overhead by handling routine I/O functions: freeing me host CPU for run- 
ning user programs This Improves overall system performance and allows 
user terminals to be run at up to 19.2K baud 

with dual 40 track DSDOdirves $5998.79 

with dual 80 track DSDOdirves 16198.79 

with 888 dual 8" DSDDdirve system $7698 79 

with 190 19MB Wlntfieasr subsystem and one 80 track $8898.79 

with a 47MB Winchester subsystem and one 80 track S10.698.79 
with a 47MB ph» a 6MB removable pack Winchester 

subsystem and one 80 track drive S12.398.79 



TO OAK* IT BAIL: SEND CHECK OR MONEY ORDER OR USE VOUR VISA OR 
MASTER CHARGE. Ftease alk* 3 weeM lor personal checks to dear US enters add 
IS Handing it onto Is under J2O0 00 Faekjn mrs add SiO handling If order is 
under S20Q 00 Foreign orders over 1200 00 wil be sNpped via Emery Air Freight 
OOUECT. and w» w» charge no handing AD orders rwi Be prepaid in U.S. tufts 
nets* note ma foreign checks have been tatong about 8 weeks for cdtecMn so we 
waM aovoe nWng novjy. or checks drawn one bar* aaawm* the US Our sank 
It ow Corfnental (tews NJteal Sank 01 CfeUgo. 231 S LaSa** Street. CMcago. IL 
6068}, amvm #73-32031 



OS-9 GMX I / FLEX SYSTEMS #49 

The 849 systems Include 64KB static RAM, #05 CPU, #43 2 pal serial 

boaiti. 

with dial 40 track DSDOdirves 13998 49 

with dual 80 track DSDO drives 84198.49 

with #88 dual 8" DSDO drive system 15698.49 

with 890 19MB Wtnchjote< subsystem and one 80 Irack $6898.49 

OS-9 GMX II / FLEX SYSTEMS #39 

The 839 systems Include 128KB state RAM. 80S CPU. #43 2 pa! serial 
board 

with dual 40 track DSDD drives 84498.39 

with dual 80 track DSDD drives 84698.39 

with 888 dual 8" DSDO drive system 86198.39 

with 890 19MB Winchester subsystem and one 80 Irack 17398 39 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY 8IMIX SYSTEMS. 
BOARDS OR SOFTWARE WHEN USED WITH OTHER MANUFACTURERS 
DUCT. 



BASKXH Did OS-9 m wwaravs <* Mcroaare SrsMs Carp and UCTWOLA. Inc 
FLEX and UreFLEX are nawmno of lethrte* System Ctrajeart), inc 
GIMIX. GHOST, GMX. CLASSY CHASSIS, are tradwmrksol GIMIX. Inc 



EXPORT MODELS; ADD $30 FOR SOMj. POWER SUPPUES. 

GIMIX, inc. reserves the light to change pricing, terms, and products 
spedticalions at any time without further notice. 

ALL PRICES ARE FOB CHICAGO 

Contact GIMIX lor price and availability of UnFLEX and UniFLEX GMXIII 
Systems 

NOTE on at drive systems: Dual 40 track drives have about 700KB of lor 
maned capacity, dual 80s about I.4O0KB: dual 8" about 2.000KB. The 
formatted capacity of hard disks is about BOH ot me total opacity. 



Want to expand your system to a 
megabyte of Static RAM and 15 users? 

Simply add additional memory and I/O boards. Your BIMIX system can 
grow with your needs Contact us for a compkjta ftst of available boards and 
options. 

872 256KB CMOS STATIC RAM board 

with battery back up $1888.72 

864 64KB CMOS STATIC RAM board 

with battej y back up 8528.64 

867 64KB STATIC RAM board 8478.67 

#11 3 poit intelligent serial I/O board 8498.11 

8432portserlall/Dboard $128.43 

#42 2 poil parallel I/O board , $88.42 

•95 cable sets (1 needed per port ),speOfy board $24.95 



TRADE UP YOUR CoCo! 

GIMIX wHI allow you up to $1100 .00 credit toward the purchase 
of any GIMIX system when you trade-in your working Color Com- 
puter, peripherals, and original software The trade-in value is 
■ruled lo tlOS ot the RADIO SHACK'" list price at the time your 
order is placed You pay the freight Thts offer is good only in the 
Continental u.S is limited to the first 100 orders: and expires on 
9/30/84 Only one trade-in per customer 



Gimix 

1337 WEST 37th PLACE 
CHICAGO, ILLINOIS 60609 
(312)927-5510 • TWX 910-221-405 




19(4 tlUa HC 404 



The Original FLEX ™ for Color Computers 



■ Upgrade to 64K 

- RS lo FLEX. FLEX lo RS hie transfer ability 
' Create your own character set 

■ Automatic recognition 01 single or double density and single or 
doubled sided 

* All features available lor either single or multiple drive systems 

* Sellable Disk Drive Seek Rates 

* Faster High Resolution Video Display with S different formats 

- Save RS Basic Iron RAM to Disk 

■ Move RS Basic to RAM 

* Load and save function on FLEX disk 

- 24 Support Commands 12 with Source Text 
External Terminal Program 

OMAAXnv has everything you need to rake yoor TRS-aac Cfcior Ctmpjter 
MUX for vrxii (ran Parte ant Plscsa to Pun Heady 10 Use systra . dath- 
ccw deslgne* eel 1», aervlosa, and sirprorrs Ojnputer srsrms, not just 
Softer*. OUJ, WTA-CUMP TOOAY to TOXe your Cfcnpjter WORK FOR YGUI 



PLCS Special general version » alitor t A*»nbier (wtiic* nomnlly aell 
for $50.03 ea.) $253.00 

r-tftntve) flex9 osivwelon Rout, tor the RS Diek rtneroller 
i*en furdawl with Special General Piatt Sya . $ 49.95 

whan purchased without t>« Qanarat PUSC3 sya. s 59. 95 

COLOR COUVTER II WITH 64K AND EXT. BASIC 5 239.95 



wwiai. svBTift PAOAias 

64K Radio Shack asJ» CTrfVJOI. Radio SKtrH mux DISK cnrntXLQI, a 
Disk Drive Sy>ta, Special Oeneral version of fT^CJ, P-MATE<KS), and a 
Boa of 10 Dsuble OKialty Dtefcet baa, * COHVere raaJy to iui SY5TB1 on 
your <*lor TV set. ? 929.85 

S4K IBdlo GhafV Ctton CTPeVTOt. R«llo Short ODtOfi DISK aFIKUR a 
Disk Drive System, and a On of 10 Double Density Diskettes, a o»eY£n? 
raady to run SVSTW on your color TV Set ■ 



$ 629.90 



Radio Shack Disk Controller 

1 Sl"9le Sided. Double Density Disk Drive Tandom 

1 rouble Sided, Double Density DISK Drive Oune 

1 Owe Thin] In* Double Sided, Double Density 

1 Tendon 40 Track SSDO with Cabinet and Paver Supply 

Single Drive Cabinet with Power Supply 

Double Drive Cabinet with Power Supply 

J t n DJ ak Cont rol ler 



$ 134.95 
$229.95 
$319.95 
$249.95 
$259.95 
$ 79.95 
SIB?. 95 
$144.95 



ma beducticm 



THESE PACKAGES ENCLUDR DRIVE, *CDRICLLER, 
POWER SUPPLY k OU3DJCT, CABLE, AND MANUAL. 

* SPECIFY WHAT (XHTPCUZR YOU WANT JIM, OR BACK) BsMCX. 

PAH «1 - 1 SINGLE SIDED, QODBiX DENSITY SYS. $389.95 

PAK #2 - 2 SINGLE SIDED, DOUBLE QENSITY SYS. $639.95 

PAR #3 - 1 DOUBLE SIDED, DOUBLE DENSITY SYS. 5439.95 

PAR fH - 2 DOUBLE SIDED. DOUBLE DENSITY SYS. $699.95 

PMC IS - 2 THINLINE DOUBLE SIDED, DOUBLE DENSITY SYS. $659.95 



CPSON M-B» 

cpson Rx-«»rr 

IPS* MX-IM 

ipso* im.iM 
tPsaN pn-ei 



im.se 
SJit.ie 
S« 7S.ll 

s?-n.ie 

tMl.M 
I2M.M 



KX -Series 
ax-fx-sariea 



S119.95 
* 99. 95 



H J L Keyocards 



S 74.95 



n«vr njatPTTTS 



MCMOREX VERBATIM 
5" Soft Sector Disks 

Single Sided Single Density S2.4Be*>. $2.75ea 

Single Sided aouble Density $2.«fca $2.75ea 

Double Sided GDUble Density $4.92ea 

Plaai i.- Storage But $2.«Bea 

S" soft SeAir Dieke 

Single Sided Single Density $).75ea 

Single Sided Double Datiaity S-I.lt**,-> 

Double Sided rouble Density $4.7Sea 

Plastic Library Bos $5.00ea 



Single Drive Disk Cable for RS Controller 

Double Drive Disk Ceole for RS Controller 

Micro Tech. Prods. Inc. LCWW CASE ROM Adapter 

Radio Shack BASIC Version 1.1 ROM or 1.2 ROM 

Radio Shack Extended Bes.c RO. 

Radio Shack Disk Basil RCN 1.1 

Screen Clean-Cleara up Video Distortion On Vour Color Corawter S 39.95 

Set of tight 64K RAM Chips w Mod Instructions $ 49.95 



S 19.95 
$ 24.95 
S 74.95 
S 34.95 
$ 39.95 
S 29.95 



For Ordering Call TOLL FREE 1-800 338 6800 
LAST OF PRODUCTION!!! 



!! LIMITED QUANTITY !! 

SWTPC8212 & 821 2(W) 
Intelligent Terminals 

New & Demo Models 

At Discount Prices 

Remaining Supply of 
SWTPC 8212 CRT Terminals 



QUME QVT-102 
TERMINAL 



•ri Ex a a vene/Tiert v> lurts Syiienu Cenauiimie 
"0S» it a baosmart « Ucuuii 
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EMORY* MEMORY* MEMORY* MEM 



Hazelwood Computer Systems presents a pair of advanced 
memories for S-50 or S-64 systems. 




l Lsl» Imp™"" J !LaN k "». I,e , 

>^ Sed - andburnedin 

; order DM-256 



memory cantt^ N >Ca&» !,c *Mfe Z 
P s * during p 0w Z , derations ^ z£?** toss 
/»« allows th* ™ Mernai t*!.-' or m 



HAZELWOOD COMPUTER SYSTEMS 

907 East Terra, O Fallon, MO 63366, 314-28M055 
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